IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re Reissue 
Application of: 

Entitled: 



For: 
Filed: 
Serial No.: 
Examiner: 



Bill L. Davis and Jesse S. Williamson 

COMBINED LITHOGRAPHIC/FLEXOGRAPHIC 
PRINTING APPARATUS AND PROCESS 

Reissue of U.S. Patent 5,630,363 

May 20, 1999 

09/315,796 

Not Yet Assigned 



Group Art Unit: 2854 

SUPPLEMENTAL STATEMENT OF PRIOR ART AND OTHER INFORMATION 

APPENDIX 7 

VII. File History Pertinent to Series Commencing with United States Serial No. 
08/538,123 filed October 2, 1995 issued as U.S. Patent No. 5,651,316 on July 29, 1997 

Index No. Description 

-life-History of European Patent Application No. EP 0 767 054 A3 entitled: Printing 
or Coating Unit for a Rotary Offset Printing Press, Applicant: Howard W. DeMoore, 
Inventors: Howard W. DeMoore, Ronald M. Rendleman and John W. Bird, Filed on 
October 2, 1996, Date of Publication A3: April 29, 1998, Date of Publication A2: 
April 9, 1997 
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f^<1 EPA/EPO/OEB 

D-8029B Munchen 
"S OB9/2399-0 
TX 523 656 epmu d 
FAX 089/2399-4465 



Europaisches 
Paten tarn t 



Generaldirektton 2 



^.iopean 
Patent Office 



Office europeen 
des brevets 



Directorate General 2 Direction Generale 2 



BIRD & BIRD 

ATTN: MS. CECILIA CHEUNG 
90 FETTER LANE 
LONDON EC4A UP 
GREAT BRITAIN 



Rechnung / Invoice / Facture 



Kundennummer 

Customer number 0 150025 1 
Numero du client 



1— _J 


Datum/ Date 

20/07/99 






Zeichen/RefVRef. 

LIBRY. 0666 


Anmeldung Nr ./Application No./Demande n'TPatent Nr ./Patent NoVBrevet n° 

96250219. 1 2304 0767054 


An melder/App li can t/Dema n deu r/P ate n tin h aber/P rop rietor/T itu la ire 

DeMoore. Howard W. 



Ubersendung von/Transmission of/Envoi de Antrag vom/Request dated/Requete du 18/06/99 

Kopien bei Akteneinsicht nach Regel 94(3) EPU 

Copies in the case of inspection of files pursuant to Rule 94(3) EPC 
Copies en cas d'inspection pubhque selon la regie 94(3) CBE 
Begfaubigung 
Certification 
Certification 



Prioritatsbeleg(e)/pnority document(s)/document(s) de priorite R. 94(4) 

Ausfertigung(en) der Patenturkunde nach Regel 54(2) EPU 

Duplicate of the patent certificate pursuant to Rule 54(2) EPC 

Duplicata du certificat de brevet, selon la Regie 54(2) CBE 
Auszug aus dem Register nach Regel 92(3) EPU 
Extract from the register pursuant to. Rule 92(3) EPC 
Extrait du registre selon la Regie 92(3) CBE 

Auskunft aus den Akten nach Regel 95 EPU 

Communication of information contained tn the files pursuant to Rule 95 EPC 
Communication d'informations contenues dans la dossier selon la Regie 95 CBE 
Akteneinsicht nach Regel 94(2) EPU 
Inspection of files pursuant to Rule 94(2) EPC 
inspection pubhque selon la Regie 94(2) CBE 

Rechnung Nr./lnvoice No./Facture N° ^niRgA^ 

Bitte bei Zahlung unbedingt angeben 
Indicate number without fail when paying 
Ce n" doit absolument etre mdique lors du paiement 



Verwaltungsgebuhr/Administration fee/Taxe d'administration 




20, 


r OO 


13. 


50 


Kosten fur Kopien/Cost of copies/Frais pour copies { 


Blatter) 
186 Daaesl 


111, 


60 


74, 


40 


Telefax 


feuilles) 


0, 


00 


o s 


00 


Summe/Total/Montant total 




131, 


60 


87. 


90 


gezahlt sind/already paid/montant verse 




°, 


OO 


0, 


00 


noch zu zahlen/outstanding/reste a payer 




131 , 


60 


87 


90 



Is 

fn 

!□ 



Gegenwert 
EUR Equivalent GBP 

Contre-valeur 



□ Der obengenannte Betrag wird abgebucht vom laufenden Konto Nr. 
The above sum will be debited from deposit account No. 
Le montant susmentionne sera debite du compte courant n° 



i 1 Der obengenannte Betrag ist nach den auf der Anlage angegebenen Zahlungsmdglichkeiten zu entrichten (f. 2566.1 + 2). 

| X | The above sum is payable as detailed on the annex (f. 2566.1 + 2). 

Le montant indique ci-dessus doit etre acquitte suivant les modal ites figurant sur I 'annexe (f. 2566.1 + 2). 



GARRY A G (TEL: 2375) 
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Formalpriif ungsstel 1 e/Formal 1 ties section/Section des formal Ites 




f><1 EPA/EPO/OEB 

D- 80298 Munchen 
"S" 089/2399-0 
TX 523 656 epmu d 
FAX 089/2399-4465 



Europaisches 
Patentamt 



Generaldirektion 2 



European 
Patent Office 



Directorate General 2 



Office europeen 
des brevets 



Direction Generate 2 



Zahlungsmoglichkeiten 

Nach Art. 5 der Gebuhrenordnung 
konnen die Gebuhren wie folgt ent- 
richtet werden: 



a) durch Einzahlung oder Uberwei- 
sung auf ein Bankkonto des Amts, 



Methods of payment 

Under Art. 5 of the rules relating to 
Fees the fees may be paid as 
follows: 

a) by payment or 3 transfer to a bank 
account held by the Office, 



Modalites de paiement 

Aux termes de I'article 5 du Regie- 
men t relatif aux taxes, les taxes peu- 
vent etre acquittees comme suit: 

a) par versement ou virement a un 
compte bancaire de I'Office, 



b) durch Einzahlung oder Oberwei- 
sung auf ein Postscheckkonto des 
Amts, 



b) by payment or transfer to a giro 
account held by the Office, 



b) par versement ou virement a un 
compte cheques postal de 
I'Office, 



c) durch U berg a be oder Obersendung 
von Schecks, die an die Order des 
Amts lauten. 



c) by delivery or remittance of 

cheques which are made payable 
to the Office, 



c) par remise ou envoi de cheques 
etablis a I'ordre de ('Office, 



d) durch Abbuchung von einem lau- 
fenden Konto beim Amt. 

lj>ie Zahlungswahrung richtet sich 
ijnach der Wahrung des Staats, in 
(Jem das Konto gefuhrt wird. 

-_ : |)er Betrag ist *ohne Kosten fur den 
. fSmpfanger* zu uberweisen. 

Das Verzeichnis der fur die Europaische 
^Jfatentorganisation erdffneten Bank- 
"und Post scheckkon ten, so wie der 

'entsprechenden Zahlungswahrungen 
■ i^t auf Form 2566.2 abgedruckt. 



d) by debiting a deposit account held 
with the Office. 

The currency for payment is determined 
by the currency of the State in which 
the account is held. 

The fee is to be transferred 'at no 
costs to the payee". 

The list of bank and giro accounts opened 
in the name of the European Patent 
Organisation and corresponding 
currencies for payment is reproduced 
on Form 2566.2. 



d) par prelevement sur un compte 
courant ouvert aupres de I'Office. 

Le paiment doit etre effectue dans 
ta monnaie de I'Etat ou le compte 
est ouvert. 

Le virement doit se faire "sans frais 
pour le destinataire". 

La liste des comptes bancaires et de 
cheques postaux ouverts au nom de 
( Organisation europeenne des bre- 
vets et des monnaies de paiement cor- 
respondantes est reprise sur le for- 
mulaire Form 2566.2. 
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Verzeichnis der fur dia 
Europe tsche Patent organisation 
erofmeten Bank- und 
Postscheckkontsn sow is der 
a ni spr ec he nden 



List of bank and giro accounts 
opened in the name of the 
European Patent Organisation 
and corresponding currencies 
for payment 



Liste das compte* bancaires et 
de cheques postaux ouverts au 
nom de I' Organisation 
europeenne des brevets et 
des monnaies da paiement 
correipondantat 





Bankkonten 
Bank accounts 
Compies bancaires 


Postscheckkonten 
Giro accounts 

Comptes de cheques postaux 


Zahlungswahrung 
Currency for payment 
Monnaies de paiement 


AT 


N" 102-133-851/00 (BLZ 12000) 
Bank Austria AG 
Am Hof 2 
A 1010 Wien 


N° 7451 030 

Osterreichische Postsparkasse 
Georg-Coch-Platz 2 
A-1018 Wien 


Osterr Schilling 
(ATS/EUR) 


BE 


N" 310-0*43878-78 

Banque Bruxalles Lambert 
BP 348 

B-10O0 Bruxalles 


N" 000-1154426-29 
B-110O Bruxalles 


Franc beige 
(BEF/EUR) 


CH 


N° 322 005 01 B 
UBS 

CH-8D21 Zurich 


N* 30-30796-1 

Zahl ungsverkehr PTT 
Verarbeitungszentrum 
CH-4040 Basel 


Franc Suisse 
(CHF) 


CY 


N° 0155-06-000-650 
Bank of Cyprus 
21, Evagoras Av, 
P O Box 1472 
CV - 1599 Nicosia 




Cyprus Pound 
(CYP) 


DE 


N° 3 338 BOO 00 (BLZ 700 800 00) 
Dresdner Bank 
Promenadeplatz 7 
D-80273 Munchen 


N* 300-800 (BLZ 700 100 80) 
D-80318 Munchen 


Deutsche Mark 
(DEM/EUR) 


DK 


N* 3015133759 

Den Danske Bank 
Holmens Kanal Dept 
Holmens Kanal 2 
DK-109O Kobenhavn K. 


H° 899-5883 

GIROBANK A/S 

Girostroget 1 

OK-OSOO Hoje Taastrup 


Danske kroner 
(DKK) 




N" 01 04/032 8/ 9S> 0303480024 
Banco Exterior de Espana 
Carrera de San Jerommo 36 
E-2S014 Madrid 


N" 00-18716786 
Caja Postal 
Cuontas Extranjeras 
P° de Recoletos. 5 
E-2807O Madrid 


Peseta espanola 
(ESP/EUR) 




N" 200118-182076 
Merita Bank 
Senaatintori 
FIN-O0O2O Merita 


N° 800013-90405 

Fabiamnkatu 23 
FIN0OO07 Helsinki 


Suomen Markka 
(FIM/EUR) 




N* 200 20 463. Code banque 30 004. Code guichet 00 567. Cla Rib 29 
Banque Nationale de Pans 
Agence France- Etranger 
2 Place de I'Opera 
F-7S0O2 Paris 




Franc franca is 
(FRF/EUR) 


pGB 


N* 60 271 489 I sorting-code 20-00-00) 
Barclays Bank PLC 
54 Lombard Street 
PO Box 544 

GB- London EC3V SEX 




Pound Sterling 
(GBP) 


1-GR 


XT 112002002007046 
Credit Bank AE 
Athens Tower Branch 
2, Messoghion Avenue 
GR 115 27 Athens 




Greek Drachma 
(GRD) 


IE 


N° 30982201 (Bank Code 90-14-90) 
Bank of Ireland 
Lower Bag got Street Branch 
P O Box 3131 
IRL-Dublin2 




Irish pound 
(IEP/EUR) 


IT 


N" 936832 01 94. AS I 02002 / CAB 03200 

Via del Plebiscite 112 
I-0O186 Roma 


N* 10568277 

Poste Italians 
CUAS 

Piazza Vesuvio 6 
1-20144 Milano 


Lira italtana 
(ITL/EUR) 


LU 


N" 7-108/9134/200 

Banque Internationale a Luxembourg 
69. route d'Esch 
L-2953 Luxembourg 


N* 26421-37 

Administration des P 4T 
Cheques postaux 
BP 25O0 

L-1O90 Luxembourg 


Franc beige 
(BEF/EUR) 


MC 


N B 254 22754. Code Banque 30 004. Code Guichet 09 179. Cle Rib 91 
Banque Nationale de Pans 

Succursale de Monte-Carlo Galena Charles 111 
Avenue des Spelugues 
Boite Postal© 129 

MC-9SO07 Monaco Cedex 




IFRF/EUR) 


NL 


N° 51 36 38 547 

ABN-AMRO Bank NV 
Kneuterdijk 1, Postbus 165 
NL-2501 AP Den Haag 


N" 4012627 

Post bank NV 
NL-BSOO MA Arnhem 


Nederlandse Gulden 
(NLG/EUR) 


PT 


N° 0015/020 0808391145 / 05 
Banco Pinto et Sotto Mayor 

AN V rO nw5 rBTBiia utf wwiu / 

P-10OO Lisboa 




Escudo portugues 
(PTE/EUR) 


SE 


N" 122 687 108 

Bankgiro N° 5843-6155 
Svenska Handelsbanken 
S- 10670 Stockholm 


N° 7 41 53-8 
Postgirot 

S-10506 Stockholm 


Svenska kroner 
(SEK) 
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Antrag auf E^pilung eines europaischen 
of a European patent / Requete en delivrance 

3es-ai.g-.-g e .-.e r sevens au.-cn Te e^oc^e (Te'erax; e^ce'e'cn-en Ar-meidu-ig / Confirmation of an apaltca*-on el. 
':.ed ov 'acs m.'e I Confi'ma'.or a -r.e cemanae ae>3 deccsee car telecooie 

Wenn : a Daf.r. de' Ubermifung ce' Te'evooe u'-a ^eme ce' tT'eic-j'-.gsceno'oe/ tf ves ;acs>-n;'.e aa*e ana 
or tre a^iro-i'y .v.;r \'.n>c~ "r,e coc^Te^rs v.-e r e ri'ea / S cl. ca:e a erivo- ae !a te.ecooie et "om de i autor te ae c 



rits / t fffe33fti«St tor grant 
d'un brieve t europeen 

Datum / 0a:5* J * JU Be 



Wu: r't./,' am titer en Ceorauch / For official use only / Caare reserve a ! administration 



pDiica:,on fJo / '-J ce .'a cenande 



Tag ces E igangs ;P.egei 2 -£(21) / Date of receipt 
(Pule 24.2>> / Da'te ae reception {regie 24<2» 



2 ] 



0 2 1 0. 1996 



tag des Emgangs be:m EPA (Rege! 24(4.;) / Date of receipt 
a' EPO (FL;le 24(~>< / Da:e de reception a I OEB (regie 24(41) 



Anmeicetag / Date of tiling / Date de depot 



t abuia'oren-Posnionen / Tabulation marks / Arrets ae tabulation 



I 



I 



Es wird die Erteilung eines europaischen Patents 
und gemafi. Arttket 94 die Prufung der Anmeldung 
beantragt / Grant of a European patent, and 
examination of the application under Article 94, 
are hereby requested / H est demande la delivrance 
d'un brevet europeen et, conformement a I'article 94, 
I'examen de fa demande 



Prufungsantrag in emer zugetassenen Ntchtamtssprache 
(siehe Merkbiatt II. 5} /Request for examination in an 
admissible non-EPO language (see Notes 11,5) /Requete en 
examen dans une langue non officielle autonsee (voir notice 11,5/ 



Zeichen des Anmelders oder Vertreters 

irrax l 5 Pos tioren) / Applicant's or representative's 
reference (max-mum 15 soaces) / Reference du demandeur 
ou du mandataire {max 1 5 caracteres ou espaces) 

ANMELDER / APPLICANT / DEMANDEUR 
, Name / Norn 



AREF 



P 44213 



Howard DeMoore 



Anschrtft / Address / Adresse 



* DEST # 



APPR 01 # 



10954 Shady Trail 
Dallas, Texas 75220 
U.S.A. 



ZusteManschrift / Address for correspondence / 
Adresse pour la correspondance 



Staat des Wohnsitzes oder Sitzes / State of residence or of principal 
place of business / Etat du domicile ou du siege 

Staatsangehorigkeit / Nationality / Nationality 
Telefon / Telephone / Telephone 

Telex / Telex Telefax / Fax / Telefax 

I 

Weitere(r) Anmelder auf Zusatzblatt / Additional applicant(s) on 
additional sheet / Autre(s) demandeur(s) sur feuille additionnelle 



VERTRETER / REPRESENTATIVE / MANDATAIRE: 
Name / Nom 

(Nur einen Verreter angeben der tn das europeische Pater.tregister emgetragen und an 
den zugesteflt wird / Name only one representative, who is to be lasted in the Regtster of 
Eurooean Patents and to whom notification is to be made / N'mdiquer qu'un seul manda- 
taire qui sera mscn: au Registre europeen des breve*s et auquei signification sera faite) 



i S 



Geschaftsanschrift / Address of place of business / 
Adresse professionnelle 



Telefon / Telephone / Telephone 



Telex { Telex 



Telefax / Fax / Telefax 



Weitere(r) Vertreter auf Zusatzblatt / Additional representative(s) on 
additional sheet / Autrels) mandataire(s) sur feuille additionnelle 



12 
13 
14 
15 



|tran I j | fill l^l/yP 



□ 



UEXKULL & STOLBERG 

Patentanwalte 
Beselerstr. 4 

D-22607 Hamburg 

ZusammenschluS/Association Nr.1 



(040) 899 6540 



(040) 899 654 8 8 
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Vollmacht / Authorisation / Pouvoir: 
ist beigefugt / is enclosed / ci-joint 



ist registriert unter Nummer / has been registered 
under No. / a ete enregistre sous le n" 



GENA 



INVT 20 # 



ERFINDER / INVENTOR / tNVENTEUR: 

Anmelder ist (srnd) alleinigelr) Erfinder / The applicant(s) is (are) 
the sole inventor(s) / Le(s) demandeur(s) est (sont) le (les) seul(s) 
inventeur(s) 

Erfindernennung auf gesondertem Schrjftstuck / Designation of 
inventor attached / Voir la designation de I'inventeur ci-jointe 



BEZEICHNUNG DER ERFINDUNG / TITLE OF INVENTION / 
TITRE DE [.'INVENTION: 



1 TIDE I 



TIEN 



TIFR 



Nummer 
Number 
Numero 



Retractable Printing/Coating 
Unit Operable on the Plate 
and Blanket Cylinders from 
the Dampener Side, of the 
First Printing Unit 



PRIORITATSERKLARUNG / DECLARATION OF PRIORITY / | 
DECLARATION DE PRIORITE L. 



PRiO 



: 25 I 



Staat / State / Etat 



J Anmeldetag / Filing 
i date / Date de depot i 



Menzeicnen / -c^ 1 cs - c - 
No / N- de la demer.ce 



US 



02 . 10 .1995 08/538,123 



Vv'eitere Pnontatserkiarungfen) auf Zusatzblatt / 
^ciaitional declaration^} of ononty on aaditional sheet / 
Auf-eis* declaration^) de pnonte sur feuille additionneile 



MIKROORGAN1SMEN 

D e Erf.ndung betnfft einen Mikro- 
crcamsmus tmehrere Mikroorgams- 
rnen) ocer seine dhre) Verwendung, 
der fd>e) auf Grund des Budapester 
Vertrages oder eines bilateralen 
Abkommens zwischen der Hinter- 
fegungsstelie und dem EPA nach 
Regel 28(1 ) at bei emer anerkannten 
Htnterlegungsstelle hmteriegt worden 
ist (sind), um die Bedingungen fur die 
Offenbarung der Erfmdung gemafl 
Artikel S3 in Verb-ndung mit 
Regel 28 zu erfullen _ 



MICRO-ORGANISMS 

The invention relates to and/or uses 
(a) micro-organism{s) deposited for 
the purposes of disclosure pursuant 
to Article 83 in conjunction with 
Rule 28 with a depositary institution 
recognised within the meaning of 
Rule 28(1) (a) under either the 
Budapest Treaty or a bilateral 
agreement between the institution 
and the EPO 



Die Angaben nach Regel 28{1> c) sind in den technischen Anmeldungs- 
unterlagen enthalten auf / The particulars referred to in Rule 28(1 1 (c) are 
given in the technical documents in the application on / Les indications 
visees a la regie 28(1) c| figurent dans les pieces techniques de la 
demande a la /aux 



werden spater mitgeteilt / will be submitted at a later date / 
seront communiquees ulterieurement 

Die Empfangsbescheinigung(en) der Hinterlegungsstelle ist (sind) 
beigefugt / The receipt(s) of deposit issued by the depositary institution 
is (are) enclosed / Le(s) recepisse(s) de depot delivre(s) par I'autorite 
de depot est (sont) ci-joint(s) 

wird (werden) nachgereicht / will be filed at a later date / 
sera (seront) produit(s) ulterieurement 



MICRO-ORGANISMES 

[.'invention concerne un (plusieurs) 
micro-organtsme(s) et/ou utilise un 
(plusieurs) micro-organismets), 
depose(s) afin de satisfaire aux 
conditions d'expose de f invention 
prevues a I'articfe 83 ensemble 
la regie 28, a cet effet, le depot a ete 
effectue aupres d'une autonte 
habilitee au sens de la regie 28(1 ) a). " 
en vertu soit du Traite de Budapest, 
sott d'un accord bilateral entre 
I'autorite et I'OEB 



Seite(n) / page(s) 



28 
29 



Zeilem) / Nre(s) / l.gneisi 
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RauTi (ur Zeichen des Anmelders / Space fo' apolicaot s 
, elerence / Espace reserve a la refe-ence du demandeur 



NUCLEOTID-UND AMINOS A URESEQUtNZEN / NUCLEOTIDE I 
AND AMINO ACID SEQUENCES / SEQUENCES DE I SEQL { 1 } 31 : 

NUCLEOTIDES ET D'ACIDES AMINES I 

Die Beschreibung enthalt ein Sequenzprotokoll nach Regel 27a(1) / The . 

description contains a sequence listing in accordance with Rule 27a(1} / ; \ 

La description contient une liste de sequences selon la regie 27bis(1) 

Der vorgeschriebene maschinenlesbare Datentrager ist beigefugt / *~~ 

The prescribed machine readable data carrier is enclosed / Le support : 

de donnees present dechiffrable par machine est annexe 

Es wird hiermrt erklart, daft die auf dem Datentrager gespeicherte Informa- — 

tion mit dem schriftlichen Sequenzprotokoll ubereinsttmmt (Regel 27a(2)) / , ~J 

It is hereby stated that the information recorded on the data carrier is 
identical to the written sequence listing (Rule 27a<2|) /II est declare par la 
presente que I'information figurant sur le support de donnees est identique 
a celle que contient la liste de sequences ecrite (regie 27bis (2)) 

Verschiedene Anmelder fur verschiedene Vertragsstaaten / 32 1 Mamelm aes leer) Anmeldertsl und benannte Verrregsstaaten / 

Different applicants for different Contracting States / Name(s) or apo'icantis) and designated Contracting S:a*es / 

Differents demandeurs pour differents Etats contractants Nom(sl du (des> demandeuns) et ces Etats contractants aosic.iec 



BENENIMUNG VON VERTRAGSSTAATEN 
DESIGNATION OF CONTRACTING STATES 
DESIGNATION D'ETATS CONTRACTANTS 



DEST 



Be'g.en / Belgium / Belgique ' BE ! 

Scn»-'e'Z una Liechtenstein / Switzerland anc CH "/ LI 

Liechtenstein / Suisse et Liechtenstein '. ! 

Deu^schiand / Germany / Aliemagne ■ DE j 

] Danemark / Denmark / Danemark 1 DK I 

' Soanten / Spam / Esoagne ', ES j 

Frank r eich / France / France , FR j 

i Veremigtes Komgreich / Un, ted Kingdom / Royaume-Uni . GB j 

: Gnechen'ana / Greece / G^ece GR j 

' kiand ' Irelana / klarde [ IE | 

Italien / Italy / Itane ! IT ' 

, Luxerrourg / Luxembourg / Luxembourg ^ LU j 

[ Monaco / Monaco / Monaco MC j 

Ntsder'ande / Netherlands / Pays-Bas i NL 

Portugal / Portugal / Portugal \ PT | 

Schweder, / Sweden / Suede i SE j 

" p* V^V ^ : ! ' V \ 1 



d 3.j'j "e- sgsraa en '.-ae 335 EPU r'aci 
D .z* icS'u ig c sssi Fcn-.,!ans ir Krgrt cut) 



VORSORGLICHE BENENNUNG 
SAMTL1CHER VERTRAGSSTAATEN 

D>e in Feld 33 ancegebenen Staaten 
smd jene, fur die die Zahlung der Be- 
nennungsgebuhren vorgenommen 
wurde oaer derzeit beaosichtigt ist 
Vorsorglich weraen jedoch samtliche 
Staaten benaniv, d;e zum Zeitpunkt 
der Emreichupg dieser Anmeldung 
Vertracsstaaten des EPU smd 
',110 1~995 AT BE, CH, DE, DK r ES, 
FR. GB GR. IE. IT. Ll. LU, MC, NL, 
PT SE) Es w,rd ersucht, d'e Benen- 
nung aer hier zusatzuch benannten 
Ve r tragsstaaten als von Anmelder 
zuruckgenommen zu betrachten, 
wenn fur diese Staaten die Benen- 
nuncsgebuhren nicht bis zum Ablauf 
der in Regel 85a(2) vorgesehenen 
Nachfnst entnehtet wercen Es wird 
beanrragt, von aer Zustellung einer 
Mitteilung nach Regel 85a'l> und 
emer Mitteilung nach Regel 69(1} 
betreuend die hier zusatzhch be- 
nannten Vertragsstaaten abzusehen 



iSpsce tor Corvracng States for ,vhicn tl~e EPC j 
errers ir;o 'ores a'.ier :his form has been printed) | 



PRECAUTIONARY DESIGNATION OF 
ALL CONTRACTING STATES 

The States indicated in Section 33 are 
those for which it is at present intended 
to pay designation fees if these have 
not already been paid As a precaution- 
ary measure, however, all those States 
which are Contracting States to the 
EPC at the time of filing this application 
are designated (1 10 1995 AT. BE, CH, 
DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, 
MC, NL, PT, SE) It is hereby requested 
that the designation of any additional 
States ^hereby included be regarded 
as withdrawn by the applicant if tne 
designation fees have hot been paid by 
the time the period of grace altowed in 
Rule S5a(2) expires It is requested that 
no communication under Rule 85a{1) nor 
any communication under Rule 69(1) 
concerning the additional Contracting 
States designated above be notified 



| 33a 



iP'evu pot-r ces £:ats con-acta^t 
la CSE erue r a en vigueur apres '' 
present rormjiairei 



DESIGNATION A TOUTES FINS UTILES 
DE TOUS LES ETATS CONTRACTANTS 

Les Etats indtques a !a rubnque 33 sont 
ceux pour lesquels le paiement-des 
taxes de designation a ete effectue ou 
pour lesquels Ton se propose actuei'e- 
ment de payer les taxes de designation 
Toutefois, a toutes fins utiles, sont 
designes tous les Etats qui sont des 
Etats contractants de la CBE a la date 
du depot de la demande (1 10 1995 AT, 
BE. CH, DE, DK, ES, FR, GB, GR. IE IT. 
LI, LU, MC, NL, PT, SE) II est demande, 
au cas ou les taxes de designation pour 
les Etats contractants designes a titre 
complementaire ne seraient pas acquitees 
dans le delai supplementatre prevu a la 
regie 85bis(2), que la designation desdits 
Etats soit consideree comme retiree par 
le demandeur Pnere de ne pas proceder 
pour lesdits Etats contractants designes 
a titre complementaire a la signification 
d'une notification etablie conformement 
a la regie 85bis(1) ou a la regie 69(1) 
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Raum fu r Zeichen des Anmeiders / Space fo r appi-cam s 
-e f e r ence / Esoace reserve a la reference du demaideur 



3 



4 



ERSTRECKUNG DES 
EUROPA1SCHEN PATENTS 

Diese Anmeldung gilt als Antrag, 
die europaiscne Patentanmeldung 
und das darauf erteilte europaische 
Patent auf atle Nicht-Vertragsstaaten 
des EPU 2u erstrecken. mit denen am 
Tag i.-rer Ernreichung ., Erstreckungs- 
abkommen ' bestehen 
-'De^ze't Li r auen, Lettland, 
Siowen,en> 

Die Erstreckung wire jedoch nur 
'.vir<sam, vvern die vorgeschneoene 
Erstreckungsgebursr entnentet wtrd 



EXTENSION OF THE 
EUROPEAN PATENT 

This application :s deemed to be 
a request to extend the European 
patent application ana the European 
patent granted in respect of it to all 
non-Contracung States to the EPC 
with which "extension agreements" 
exist on the aate on wh.cn the 
aoplication is filed (Present situation 
Lithuania Latvia, Slovenian 
However, the ex*ensicn only takes 
effect if the prescribed extension fee 
is paid 



34 



EXPT 



Der Anmelder beabsichtigt derzeit, die Erstreckungsgebiihr fur die 
nachfolgend angekreuzten Staaten zu entrichten: / 
The applicant currently intends to pay the extension fee for the 
States marked below with a cross: / 

Le demandeur se propose actuellement d'acquitter la taxe d'extension 
pour les Etats dont le nom est coche ci-apres : 



Litauen / Lithuania / Lituanie 
Le r *'ana / Latvia / Lettonie 
Slower en / S'overna / Sioveme 



LT 



j I 



EXTENSION DES EFFETS 
DU BREVET EUROPEEN 

La presente demande est reputee con- 
stituer une requete en extension aes 
effets de la demande de brevet euro- 
peen et du brevet eurooeen dehvre sur 
la base de cette demanae a tous les 
Eta*s non parties a la CBE avec lesquels 
il e\iste un '<accord d'e\*ensicn» a la 
aate du depot de la demanae (Situation 
actuetle Lit;jan:e, Lettonie, S'oven.e) 
^ou'efois I'extension ne produit ses 
effets que s'i! est acauitte la taxe 
d'extension presente 



Die Anmeldung ist eine Teilanmeldung / 
The application is a divisional ■ 
application / I 
La presente demande —I 
constitue une demande 
divisionnaire 



PANR 



Es handelt sich um eine Anmeldung nach Art 61{1)b) / 
The application is an Art. 61 (1)(b) r^^^—*—^— 
application / La presente demande I DFIL 9 j 

constitue une demande '■■ . 

selon ('article 61(1)b) 



EANR 



i 



i 



I 



: Nurr.mer aer truheren — ■ 
No of eaj!.e r aopi catron 
; Numero de !a den.anae • 



"e'ni..ng 
tiale 



' Nummer der rruheren A~, 
[ No of earlier application 
; Numero de 'a cemarce t ■ 



Patentanspruche / Claims / Revendications 



Weiterer Satz von Patentanspruchen (Art. 167(2)a))/ 

Additional set of claims {Art. 167{2)(a))/ 

Serie supplemental de revendications (art. 167{2)a)) 



CLMS 



AUCL (1} 



AUCL (3) j 38 



AU6L {4} 



Zur Veroffentlichung mit der Zusammenfassung wird vorgeschlagen 

Abbildung Nr. / With the abstract it is proposed to publish 

figure No. / II est propose de publier avec I'abrege F™ - 

la figure n° I DRAW (2) 
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AT 
ES 



GR 



Zahl der Patentanspruche 
Number of claims 
Nornbre de revendications 



Zahl der Patentanspruche 
Number of claims 
Nombre de revendications 



Nummer / Number / Numero 



Zusatzliche Abschrift(en) der im europaischen Recherchenbericht 
angefuhrten Schriftstucke wird (werden) beantragt / Additional copy(ies) 
of the documents cited in the European search report is (are) requested / 
Priere de fournir une (des) copie(s) supplementaire(s) des 
documents cites dans le rapport de recherche europeenne 



ASOC 



Anzahi der zusatzlichen Satze von Ac 
Number of additional sets of copies 
Nombre de jeux supplementaires de 
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Es wird die Ruckerstattung der Recherchengebuhr gem a ft Art. 10 GebO 
beantragt / Refund of the search fee is requested pursuant to Article 10 of 
the Rules relating to Fees / Le remboursement de la taxe de recherche 
est demande en vertu de ('article 10 du reglement relatif aux taxes 

Eine Kopie des Recherchenberichts ist beigefugt / A copy of the search 
report is attached / Une copte du rapport de recherche est jointe 



P 

I 

n 



AUTOMATISCHER ABBUCHUNGSAUFTRAG fnur mogl'ch fur Innaber von 
bemi E^A^geru^r:er. laufenae^ Kcnten) 

AUTOMATIC DEBIT ORDER (for EFO deoosit account holders only) 
ORDRE DE PRELEVEMENT AUTOMATIQUE (umquemen: possible pour !es 
utuiaires de consoles courant s ou verts aupres de i'OEBj 

Das Europaische Patentamt wird hiermit beauftragt, falfig werdende 
Gebuhren und Auslagen nach MaRgabe der Vorschriften uber das 
automatische Abbuchungsverfahren vom nebenstehenden laufenden 
Konto abzubuchen / The European Patent Office is hereby authorised, 
under the Arrangements for the automatic debiting procedure, to debit 
from the deposit account opposite any fees and costs falling due / 
Par la presente, if est demande a I'Office europeen des brevets de prelever 
du compte courant ci-contre les taxes et frais venant a echeance, 
conformement a la reglementation relative au prelevement automatique 



DECA 



Eventuelle Ruckzahlungen auf das nebenstehende beim EPA gefuhrte 

laufende Konto / Reimbursement, if any, to EPO deposit 

account opposite / Remboursements eventuels a effect uer 

sur le compte courant ci-contre ouvert aupres de I'OEB ^^^^^^^ 



DEPA 



Mummer des laufenden Kontos / 
Deposit account number / 
Nurnero du con^p:e courant 



Name des Kontotnhabers / 
Account holder's name / 
Nom du tituiaire du compte 



Nummer des lauferden Kontos / 
Deposit account number / 
Numero du compte courant 



Name des Kontoinhabers / 
Account holder's name / 
Nom du titulaire du compte 



2800 0327 



UEXKULL & STOLBERG 



Die vorgeschriebene Liste uber die 
diesem Antrag beigefugten Unter- 
lagen ergibt sich aus der vorberei- 
teten Empfangsbescheinigung 
(Seite 6 dieses Antrages) 



The prescribed list of documents 
enclosed with this request is 
shown on the prepared receipt 
(page 6 of this request) 



La liste prescrite des documents 
joints a cette requete figure sur 
le recepisse preetabli 
{page 6 de la presente requete) 



! Unterschrift(en) des (der) Anmelderls) oder Vertreterfsl / 

! Signature(s) of applicant(s) or representative(s) / 

■ Signature(s) du (des) demandeur(s) ou du (des) mandataire(s) 



£ Ort / Place / Lieu 



Hamburg 



Fur Angestellte nach Art ike I 133 (3) Satz 1 mit allgemeiner 
Vollmacht / For employees under Article 133 (3), 1st sentence, 
having a general authorisation / Pour les employes mentionnes 
a ('article 133, paragraphe 3, Ire phrase, munis d'un pouvoir general 
Nr. / No. / n° 



Datum / Date 



1. 10. 1996 



UEXKULL & STOLBERG 
(Association No. 1) 



"A .4 



Arnulf Hub e it 



Na — e des (der) Linterze chneten o tte m,i Scr 'eiomascnine wtedernolen Eei juristischen Personei br-.e aie S:el!ung des (der) Unterzeichneten mnerha'c aer Cesei'scnan • 
Sc~re:cmasc~. re argeoer ,' Ptease type -a-r^e under signature In case o' tegaf pe-'sons, the postton of tie signatory within the company sicu d aiso be -yped / Le :j ,es 'o™s ces 
s g-.ata.-es ao've"i e're egaiemert dactylographies S'tl s ag:t a jne personne morale ia position occupee au se>n de celle-cr par le ou (es signataires sera mcicuee a -a ;-3C",-e ? -c- c- 
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Raum rur Ze.cnei des Anmelaers / Space tor app ica-.* s 
reference / Esaace reserve a 'a reference au oerr.ande^r 



EmpfangsbescheinJ^ig / Receipt for document Af^ecepisse de documents 6 

(Liste der diesem Antrag be'gefugten u^W^^ent (Checklist of enclosed documents) ^^^^(Liste des documents annexes a ia presente requete) 

Es wtrd hierrmt der Empfang der unten bezeicnneten Dokumente beschemigt / Receipt of the documents indicated below is hereby acknowledged / Nous attestors 'e 
depot aes documents designes o-dessous 

Wird im Fade der Einreichung der eurooasschen Patentanmeldung bei emer nationalen Behorde dtese EmpfangsPesceimgung vom Eurcpaischen Patentamt uoersana* 
so ist steals Mitteitunggemail Regei 24(4) amusenen tstene Fetd RENA) Nach Erhalt der Mitteilung nach Regel24(4) sindalle weiteren Unterlagen, die die Anmefdung 
betreffen, nur noch unmittelbar beim EPA einzureichen. / If tnis receipt is issued by the European Patent Office and the European patent application was filed witn a 
national autnonty it serves as a communication under Rule 24(4.) (see Section RENA! Once the communication under Rule 24(4) has been received, all further 
documents relating to the application must be sent directly to the European Patent Off ice^^^^e^ ■ c j5^^ e ^^jjy5r^"f^pS"' ancle ^ e brevet europeen aupres d un 



service natio**V1 n C^*4^u. , *st?^4*M^4- l ©F5vets deiivre ie present recepisse ce 
aocuments. ce receoisse est reoute etre <a nonficafon visee a la regie 24(41 Oes que 
la notification visee a la regie 24(4) a ete recue, tous les autres documents relatifs 
a la demands doivent etre adresses directement a I'OEB. 



UEXKULL & STOLBERG 
Patentanwalte 
Beselerstr. 4 

D-2 2 6 07 Hamburg 



ese^se a < ac 



Datum / Date 



Aty Europe*: 
$Cr* '"Office Europe 



Unterschnft / Amtsstemcet / S'gr3Z-'s / O^cai s:an-c / S-grature / Cache r offiaet 



1 JC 

■ 1095; 



Anmeldenumrrer / Application No / de 'a aemande 






Tag des Emgangs {Regel 24(2)) / Date of receipt 
(Rule 24(2)) / Date de reception (regfe 24(2)} 


DREC ; 


0 2. 1 0. 1996 


Zeichen des Anmeiders/Vertreters / Applicant s/ Represen- 
tative s rer / Reference du derr.andeur ou du manaatatre 


AREF : 

j 




i\!ur nach Etnretcnung der AnmeSdung bet emer nancnalen Sehorde / Only after filing of the application with a naz.cr.a! authority / 
Settlement apres le depot de la aemande aupres d'un service national 


Tag des E:ngangs beim EPA (Regel 24(4)) / Date of receipt at 
EPO (Rule 24(4)) / Date de reception a I'OEB (regie 24(4)) 


RENA ; j 



: ? I a. 



Anmetdungsunterlagen und Priarrtatsbe(eg(e! / Application documents and 
priority documentlsl / Pieces de la demands et document(s) de prionte 



Bescnre'Cung / Descnatian 

P ate r,\ an server, e / Catrr.vs) } Reve^aicatioms* 



Ggt Lniersc^iedlicne ^atentarsoruche tAr: 167121 ail / Any asf*erent claims 
(Art 1 67i'2)(a/* / Le cas echeant, reverdicaticns c'ferenias (art 167(2) at) 



Stuckzanl / 
Number of cooies / 
Nomore d exems a> r e 



:an!* e res ^--cks / ; 
-cer or's-ee's* n ; 

93C cccy . j 
s'e -e *eu >'es* car . 

exerr c.a-re 



Gesarrtzani 
cer ADOiidungen 
T oiai number of f.gu 
-NJcmcre tcta) ae • g* 



s5 1 



35 



7 



'sir 


4 


Ze-cnnurigteni / Drawing(s) / Dessmis) 


| DRAW 1 # 


<3 


A 


10 


18 




5 


Zusam—ienrassung / Abstract / Aorege 




A 




1 






5 


Jcersetzung e'er Anmetciungsurteriagen /Translation of the 
application documents / TradLc:icn c*es o-eces ae ta cemande 













Pr.antaisae'eg(e) / Proritv document's) / Documents) de pnor;te 



Oer Anmeldung in der eingereichten Passu ng liegen folgende Unterlagen bei: / 
This application as filed is accompanied by the items below: / 
A la presente demande sont annexees les pieces suivantes: 

E'nzelvollmachtV Spectre authorisation / Pouvoir oarticuner 

ACgerreine Vollmacnt / General a^tnonsation / Pouvoir'general 

E'-'-i^derrennung / Designation or nventor / Desigcation de I'irventeur 

F',j"erar Recne r cnencericrit / Earner search reoor: / Rapport ae recnercne anterieure 

GeounrenjanlungsvorarLick l£PA Form 1 01 0} / Vcs-cner for r ne set::emenx of fees 
(E p O Fo r n 1010) / Borae'eau oe regterr.ent ce taxes iOE3 Form 1010) 
Sc*ec^ tausgescriiossen oei E.r>rercii.rg aei den na* cr.aien 3encraen} / 
Cieaue tna: wnert rbrg war. "3:ara< a C marine si / 

Oeaue 'Das ce crepLS en c3s ce ceoot adores oes ssrv:ces nanor.aux) 
Daren;rager rur Secuenzorotokcil / Data carr er *or sequence listing / 
SoCDon ae cenrees pour liste ae sequences 

Zusaizoiait / Add.tional sheet / Feuille accittonneiie 



VVanr^nc Bet'ag / C^rrencv Amount / Monnaie Mon*an 
. Aus*-.'urg ^'eigeste'lt / cot.cai / *3cu ! tatif) 



SEQL (4) 



Sonsfge Untenagen ',ott*,e h;er scej:fi:ierenl / Otr>er ipiease specW ^ere) / 
Au:-es aocjnents iveuiliez oreciser ici) 

Kopien dieser 6mpf angsbescheinigung / Copies of this receipt for documents / 
Copies du present recepisse de documents 



Anzahl oe: <oo<en / Number o: coo es / Nombre cie copies 



' C.e Pi en: g<e.; cer Argace cer Siaitrant .>.t.rce cei Eirgang "-ant ceo^f: / No crecK v.-as Tace on receiot tfat :re ni.moer of sneets indicated was correct ; ^ s\2c:.:uc!e du nomore ce reunies n a pas e;e con;rc,ee 
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ERFINDERNENNUNG/DESIGNATION OF INVENTOR / Of?bKi NATION DE: L'IMVENTEUR 



Zeichen des Vertreters 
Representative's Reference 
R6ference du man data ire 
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Nr. der Anmeldung / Application NT / N° de la demande 



In Sachen der Europaischen Patentanmeldung (Bezeichnung der Erf/ndung) 

In respect of the European patent application {title of the invention) 

En ce qui concerne la demande de brevet europSen (Titre de t invention) 

Retractable Printing/Coating Unit Operable on the Plate and 
Blanket Cylinders from the Dampener Side of the First Printing 
Unit 

nennen die Unterzeichneten 
We, the undersigned 
les soussignes 



3 . Bird , John 

1514 Iroquois Circle 
Carollton, Texas 75007 
U.S.A. 



(Weiiere *rrfinder sind auf einem gesonderten Blatt angegeben) 
□ (Additional inventors indicated on supplementary sheet) 

(les autres inventeurs sont menttonnes sur une feuille supplemental) 

Erklarung daruber, wie der (die) Anmelder das Recht auf das Europatsche Patent erlangt hat (haben): 
Statement indicating the origin of right to the European patent: 
Declaration tndiquant I'origine de 1'acquisition du droit au brevet: 



UEXKOLL & STOLBERG 
Patentanwalte 
Beselerstr. 4 
D-22607 HAMBURG 

Zusammenschlufi Nr. 1 / Association No. 1 / Groupement No. 1 



als Erfinder: 

do hereby designate as inventor(s): 
d6signe(nt) en tant qu'inventeur(s): 



1 . DeMoore , Howard 
1095A Shady Trail 
Dallas, Texas 75220 
U.S.A. 



2 



Rendleman, Ronald M. 
4331 Royal Ridge 
Dallas, Texas 75229 
U.S.A. 



Assignment dated 15,03,1996 



Ort / Place / Ueu HAMBURG 



Datum / Date 2 8. 9 . 



1996 



Unterschrift des Vertreters 
Signature of Representative 
Signature du mandataire 



UEXKULL & STOLBERG 




ZusammenschiuG Nr. 1 / Association No. 1 / Groupement N° 1 



Field of the Invention 
2 i This invention relates generally to sheet-fed or web- 

™j 2 fed, rotary offset lithographic printing presses, and more 

Lit 

fjl- 3 particularly, to a new and improved inking/ coating apparatus for 

2 4 the in-line application of aqueous or flexographic printing inks, 

ir= 5 primer or protective/decorative coatings applied simultaneously to 

?:f6 the plate and blanket of the first or any consecutive printing 

IX s - 

M=7 unit of any lithographic printing press. 

H=8 Background of the Invention 
9 Conventional sheet— fed, rotary offset printing presses 

10 typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/ or coated sheets are collected and stacked uniformly, 

15 In a typical sheet— fed, rotary offset printing press such as the 

16 Heidelberg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripoer fingers which grip and pu^^freshly printed sheets from 

2 the^^t impression cylinder and ^^Kvey the sheets to the sheet 

3 delivery stacker. 

4 Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent marking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another. The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5,113,255; 

13 5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard W. DeMoore, co-inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC 1 " . 

17 In some printing jobs, offsetting is prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

21 liquid solution over the freshly printed sheets to protect the ink 
2 2 from offsetting or set-off and improve the appearance of the 

23 freshly printed sheets. Such coatings are particularly desirable 

24 when decorative or protective finishes are applied in the printing 
2 5 of posters, record jackets, brochures, magazines, folding cartons 

2 6 and the like, 

27 Description of the Pr-jpr Art 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

3 2 coating apparatus which can be moved into position to permit the 
3 3 blanket cylinder of the last printing unit of a printing press to 
34 be used to apply a coating material over the freshly printed 
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1 sheeW^ In U.S. Patent 4 , 84 1 , 9 0^^Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the sheets, but rather can only be used for the coating operation. 

8 Thus, while coating with this type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 

10 printing unit as it is converted to a coating unit. 

11 The coater of U.S. Patent 5,107,790 (Sliker et al) is 

12 retractable along an inclined rail for extending and retracting a 

13 coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail-retractable coater can 

15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 

17 coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

18 separate, independent coaters located on the dampener side of a 

19 converted printing unit for applying lacquer to a plate and to a 
2 0 rubber blanket. Consequently, although a plate and blanket are 
21 provided, the coating unit of Jahn's press is restricted to a 
2 2 dedicated coating operation only. 

2 3 Proposals have been made for overcoming the loss of a 

2 4 printing unit when in— line coating is used, for example as set 

2 5 forth in U.S. Patent 5,17 6,077 to Howard W. DeMoore (co- inventor 

2 6 and assignee) , which discloses a coating apparatus having an 

2 7 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

2 9 impression cylinder, of the press. This allows the last printing 

3 0 unit to print and coat simultaneously, so that no loss of printing 
31 unit capability results. 

3 2 Some conventional coaters are rail-mounted and occupy a 

3 3 large amount of press space and reduce access to the press. 

34 Elaborate equipment is needed for retracting such coaters from the 
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1 opera^^-e coating position to the^^h operative position, which 

2 reduces access to the printing unit. 

3 Accordingly, there is a need for an in-line ink- 

4 ing/coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and f lexographic inks and coating 

7 materials simultaneously onto the plate and blanket on any litho- 

8 graphic printing unit of any lithographic printing press, 

9 including the first printing unit. 

10 Objects of the Snvert^iQn 

11 Accordingly, a general object of the present invention 

12 is to provide improved inking /coating apparatus which is capable 

13 of selectively applying ink or coating material to a plate on a 

14 plate cylinder or ink or coating material to a plate or blanket on 

15 a blanket cylinder. 

16 A specific object of the present invention is to provide 

17 improved inking/coating apparatus of the character described which 

18 is extendable into inking/ coating engagement with either a plate 

19 on a plate ' cylinder or to a plate or blanket on a blanket 

20 cylinder. 

21 A related object of the present invention is to provide 
2 2 improved inking/ coating apparatus of the character described which 
2 3 is capable of being mounted on any lithographic printing unit of 
2 4 the press and does not interfere with operator access to the plate 
2 5 cylinder, blanket cylinder, or adjacent printing units. 

2 6 Another object of the present invention is to provide 

2 7 improved inking/ coating apparatus of the character described, 

28 which can be moved from an operative inking/ coating engagement 

2 9 position adjacent to a plate cylinder or a blanket cylinder to a 

3 0 non-operative, retracted position. 

31 Still another object of the present invention is to 

3 2 provide improved inking/ coating apparatus of the character 

3 3 described, which can be used for applying aqueous, flexographic 

3 4 and ultra-violet curable inks and/or coatings in combination with 
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1 lithd^Kphic, f lexographic and waterxSss printing processes on any 

2 rotary offset printing press. 

3 A related object of the present invention is to provide 

4 improved inking/ coating apparatus of the character described, 

5 which is capable of applying aqueous or f lexographic ink or 

6 coating material on one printing unit, for example the first 

7 printing unit, and drying the ink or coating material before it is 

8 printed or coated on the next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, f lexographic or lithographic inks or 

11 coating materials. 

12 Yet another object of the present invention is to 

13 provide improved inking/coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/ or 

16 blanket of a printing unit of the press from a single operative 

17 position, and from a single inking/ coating apparatus. 

18 A related object of the present invention is to provide 

19 improved inking/coating apparatus of the character described, in 
2 0 which virtually no printing unit adjustment or alteration is 
21 required when the inking/coating apparatus is converted from plate 
2 2 to blanket printing or coating and vice versa. 

2 3 Another object of the present invention is to provide 

2 4 improved inking/ coating apparatus that can be operably mounted in 

2 5 the dampener space of any lithographic printing unit for ink- 

2 6 ing/ coating engagement with either a plate on a plate cylinder or 

2 7 a plate or blanket on a blanket cylinder, and which does not 

28 interfere with operator movement or activities in the interunit 

2 9 space between printing units. 

3 0 Summary of the Invention 

31 The foregoing objects are achieved by a retractable, in- 

3 2 line inking/ coating apparatus which is mounted on the dampener 

3 3 side of any printing unit of a rotary offset press for movement 

3 4 between an operative (on-impression) inking/coating position and 
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1 a r^Pcted, disengaged (of f -imprlBPion) position. The ink- 

2 ing/coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder or a blanket on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pins which are mounted on the press side frames in the traditional 

7 dampener space of the printing unit in parallel alignment with the 
plate cylinder and the blanket cylinder. This dampener space 
mounting arrangement allows the inking/ coating unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 
pair supporting an inking/ coating applicator roller in alignment 
with the blanket cylinder, respectively, when the applicator head 
is in the operative position. Because of the pivotal support 
provided by the pivot pins, the applicator head can be extended 
and retracted within the limited space available in the tradition- 
al dampener space, without restricting operator access to the 
printing unit cylinders and without causing a printing unit to 
lose its printing capability. 

23 When the inking/coating apparatus is used in combination 

2 4 with a flexographic printing plate and aqueous or flexographic ink 

or coating material, the water component of the aqueous or 
flexographic ink or coating material on the freshly printed or 
coated sheet is evaporated and dried by a high velocity, hot air 
interunit dryer and a high volume heat and moisture extractor 
2 9 assembly so that the freshly printed ink or coating material is 
30 dry before the sheet is printed or coated on the next printing 
unit. This quick drying process permits a base layer or film of 
ink, for example opaque white or metallic (gold, silver or other 
metallics) ink to be printed on the first printing unit, and then 
overprinted on the next printing unit without back-trapping or dot 
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1 The construction and operation of the present invention 

2 will be understood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention. 

6 Brief Description of the Drawings 

7 FIGURE 1 is a perspective view of a sheet fed, rotary 

8 offset printing press having inking/coating apparatus embodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 

15 ing/coating apparatus installed in the traditional dampener 

16 position of the first, second and last printing units; 

17 FIGURE 4 is a simplified side elevational view showing 

18 the single head, dual cradle inking/coating apparatus in the 

19 operative inking/coating position for simultaneously printing on 
2 0 the printing plate and blanket on the fourth printing unit; 

21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/coating apparatus in the 
2 3 operative position for spot or overall inking or coating on the 
2 4 blanket of the first printing unit, and showing the dual cradle 
2 5 inking/coating apparatus in the operative position for spot or 
2 6 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

2 9 single head, dual cradle inking/ coating apparatus of FIGURE 4 and 

3 0 FIGURE 5, partially broken away, showing the single head, dual 
31 cradle inking/coating apparatus in the operative coating position 
3 2 and having a sealed doctor blade reservoir assembly for spot or 
3 3 overall coating on the blanket; 
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1 FIGURE 7 is a schematic ^^P? showing a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/ coating apparatus for circulating temperature controlled 

4 ink or coating material to the inking/coating apparatus; 

5 figure 8 is a side elevational view, partially broken 

6 away, and similar to FIGURE 6 which illustrates an alternative 

7 coating head arrangement; 

8 FIGURE 9 is a simplified elevational view of a printing 

9 unit which illustrates pivotal coupling of the inking/coating 

10 apparatus on the printing unit side frame members; 

11 FIGURE 10 is a view similar to FIGURE 2 in which a pair 

12 of split applicator rollers are mounted in the upper cradle and 

13 lower cradle, respectively; 

14 FIGURE 11 is a side elevational view of a split applica- 

15 tor roller; 

16 FIGURE 12 is a perspective view of a doctor blade 

17 reservoir which is centrally partitioned by a seal element; 

18 FIGURE 13 is a sectional view showing sealing engagement 

19 of the split applicator roller against the partition seal element 
2 0 Of FIGURE 12; 

21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

2 2 trates an alternative inking/ coating embodiment; 

2 3 FIGURE 15 is a simplified side elevational view of a 

2 4 substrate which has a bronzed-like finish which is applied by 

2 5 simultaneous operation of the dual applicator roller embodiment of 

2 6 FIGURE 14; 

2 7 FIGURE 16 is a side elevational view, partly in section, 

2 8 of a pan roller having separate transfer surfaces mounted on a 

2 9 split fountain pan; 

3 0 FIGURE 17 is a simplified side elevational view of the 
31 dual cradle inking/ coating apparatus, partially broken away, which 
3 2 illustrates an alternative inking/coating head apparatus featuring 
3 3 a single doctor blade assembly, anilox applicator roller mounted 
3 4 on the lower cradle; and 
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1 FIGURE 18 is a side elevatWfial view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 

3 separate transfer surfaces, and a split fountain pan having 

4 separate fountain compartments, with the separate fountain 

5 compartments being supplied with different inks or coating 

6 materials from separate off— press sources. 

7 Detailed Desc ription of the Preferred Embodiments 

8 As used herein, the term "processed" refers to printing 

9 and coating methods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 UV-curable, aqueous and flexographic inks and/ or coatings* The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 herein, the term "waterless printing plate" refers to a printing 

14 plate having image areas and non-image areas which are oleophilic 

15 and oleophobic, respectively. "Waterless printing ink" refers to 

16 an oil-based ink which does not contain a significant aqueous 

17 component. "Flexographic plate" refers to a flexible printing 

18 plate having a relief surface which is wettable by flexographic 

19 ink or coating material. "Flexographic printing ink or coating 

20 material" refers to an ink or coating material having a base 

21 constituent of either water, solvent or UV-curable liquid. "UV- 

22 curable lithographic printing ink and coating material" refers to 
2 3 oil-based printing inks and coating materials that can be cured 
24 (dried) photomechanically by exposure to ultraviolet radiation, 
2 5 and that have a semi-paste or gel-like consistency. "Aqueous 
2 6 printing ink or coating material" refers to an ink or coating 
2 7 material that predominantly contains water as a solvent, diluent 

2 8 or vehicle. A "relief plate" refers to a printing plate having 

29 image areas which are raised relative to non-image areas which are 

30 recessed. 

31 As shown in the exemplary drawings, the present 

32 invention is embodied in a new and improved in-line inking/coating 

3 3 apparatus, herein generally designated 10, for applying aqueous, 
34 flexographic or UV-curable inks or protective and/or decorative 
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1 coatiSfs to sheets or webs printet^n a sheet-fed or web- fed, 

2 rotary offset printing press, herein generally designated 12. In 

3 this instance, as shown in FIGURE 1, the inking/ coating apparatus 

4 10 is installed in a four unit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger Druckmaschinen AG of 

6 Germany under its designation Heidelberg Speedmaster SM102 (40" f 

7 102cm) . 

8 The press 12 includes a press frame 14 coupled at one 

9 end, herein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 2 0 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 

15 22, 24, 26 and 28 which can print four different colors onto the 

16 sheets as they are transferred through the press 12. The printing 

17 units, are housed within printing towers Tl, T2, T3 and T4 formed 

18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 2 5 and a dampener side 27. A dampener space 29 is partially 
2 0 enclosed by the side frames on the dampener side of the printing 

21 unit. 

22 As illustrated, the printing units 22, 24, 26 and 28 are 
2 3 substantially identical and of conventional design. The first 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 
2 6 all supported for rotation in parallel alignment between the press 

2 7 side frames 14, 15 which define printing unit towers Tl, T2 , T3 

28 and T4 . Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 3 8 disposed to transfer the freshly printed 

3 0 sheets from the adjacent impression cylinder and transfer the 
31 freshly printed sheets to the next printing unit via an intermedi- 
3 2 ate transfer drum 40. 

3 3 The last printing unit 2 8 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is transferred from 
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1 the fl^R impression cylinder 36 to^T delivery conveyor system, 

2 generally designated '44, which transfers the freshly printed sheet 

3 to the sheet delivery stacker 20. To prevent smearing during 

4 transfer, a flexible covering is mounted on the delivery cylinder 
.5 42, as described and claimed in U.S. Patent 4,402,267 to Howard W. 

6 DeMoore, which is incorporated herein by reference. The flexible 

7 covering is manufactured and sold by Printing Research, Inc. of 

8 Dallas, Texas, U.S.A., under its trademark SUPER BLUE®. Optional- 

9 ly, a vacuum-assisted sheet transfer assembly manufactured and 

10 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 its trademark BACVAC® can be substituted for the delivery transfer 

12 cylinder 42 and flexible covering. 

13 The delivery conveyor system 4 4 as shown in FIGURE 2 is 

14 of conventional design and includes a pair of endless delivery 

15 gripper chains 46, only one of which is shown carrying at regular 

16 spaced locations along the chains, laterally disposed gripper bars 

17 having gripper fingers used to grip the leading edge of a freshly 

18 printed or coated sheet 18 after it leaves the nip between the 

19 impression cylinder 3 6 and delivery cylinder 4 2 of the last 

20 printing unit 28. As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 46 pull the sheet away from the last 
2 2 impression cylinder 3 6 and convey the freshly printed or coated 
2 3 sheet to the sheet delivery stacker 20. 

2 4 Prior to reaching the delivery sheet stacker, the 

2 5 freshly printed and/or coated sheets S pass under a delivery dryer 

2 6 4 8 which includes a combination of infra-red thermal radiation, 

27 high velocity hot air flow and a high performance heat and 

2 8 moisture extractor for drying the ink and/ or the protec- 
29 tive/ decorative coating. Preferably, the delivery dryer 48, 

3 0 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 
3 3 Air Dryer and Extractor" by Howard C. Secor, Ronald M. Rendleman 
3 4 and Paul D . Copenhaver, commonly assigned to the assignee of the 
3 5 present invention, Howard W. DeMoore, and licensed to Printing 
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M. 

Inc. of Dallas, Texas, U^fe* 



1 Resel^p, Inc. of Dallas, Texas, U^^A. , which manufactures and 

2 markets the delivery dryer 48 under its trademark AIR BLANKET" . 

3 In the exemplary embodiment shown in FIGURE 3, the first 

4 printing unit 22 has a flexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A flexographic printing plate 

7 PF is also mounted on the plate cylinder of the second printing 

8 unit 24. The form rollers of the inking roller train 52 shown 

9 mounted on the second printing unit 2 4 are retracted and locked 

10 off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plate PF of the second printing unit 2 4 by the ink- 

12 ing/coating apparatus 10. 

13 A suitable flexographic printing plate PF is offered by 

14 E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under its 

15 trademark CYREL.<s>. Another source is BASF Akt ienges ells cha f t of 

16 Ludwigshafen, Germany, which offers a suitable flexographic 

17 printing plate under its trademark NYLOFLEX®. 

18 The third printing unit 26 as illustrated in FIGURE 3 

19 and FIGURE 4 is equipped for lithographic printing and includes an 

20 inking apparatus 50 having an inking roller train 52 arranged to 

21 transfer ink Q from an ink fountain 54 to a lithographic plate P 

22 mounted on the plate cylinder 32. This is accomplished by a 

23 fountain roller 56 and a ductor roller 57. The fountain roller 56 
2 4 projects into the ink fountain 54, whereupon its surface picks up 

2 5 ink. The lithographic printing ink Q is transferred from the 

26 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

28 areas of the lithographic printing plate P. 

29 The lithographic printing ink Q is transferred from the 

3 0 lithographic printing plate P to an ink receptive blanket B which 
31 is mounted on the blanket cylinder 34. The inked image carried on 
3 2 the blanket B is transferred to a substrate S as the substrate is 
3 3 transferred through the nip between the blanket cylinder 3 4 and 
34 the impression cylinder 36. 



-12- 



1 The inking roller arrangSiffit 52 illustrated in FIGURE 

2 3 and FIGURE 4 is exemplary for use in combination with litho- 

3 graphic ink printing plates P. It is understood that a dampening 

4 system 58 having a dampening fluid reservoir DF is coupled to the 

5 inking roller train 52 (FIGURE 4) , but is not required for water- 

6 less or flexographic printing. 

7 The plate cylinder 32 of printing unit 28 is equipped 

8 with a waterless printing plate PW. Waterless printing plates are 

9 also referred to as dry planographic printing plates and are 

10 disclosed in the following U.S. patents: 3,910,187; Re* 30,670; 

11 4,086,093; and 4,853,313* Suitable waterless printing plates can 

12 be obtained from Tor ay Industries, Inc. of Tokyo, Japan- A 

13 dampening system is not used for waterless printing, and waterless 

14 (oil-based) printing ink is used. The waterless printing plate PW 

15 has image areas and non-image areas which are oleophi 1 ic/hydro- 

16 philic and oleophobic/hydrophobic, respectively. The waterless 

17 printing plate PW is engraved or etched, with the image areas 

18 being recessed with respect to the non-image areas. The image 

19 area of the waterless printing plate PW is rolled-up with the 
2 0 flexographic or aqueous printing ink which is transferred by the 

21 applicator roller 66. Both aqueous and oil-based inks and 

22 coatings are repelled from the non-image areas, and are retained 

23 in the image areas. The printing ink or coating is then trans- 

24 f erred from the image areas to an ink or coating receptive blanket 
2 5 B and is printed or coated onto a substrate S. 

2 6 For some printing jobs, a flexographic plate PF or a 

2 7 waterless printing plate PW is mounted over a resilient packing 

28 such as the blanket B on the blanket cylinder 34, for example as 

29 indicated by phantom lines in printing unit 22 of FIGURE 5. An 

3 0 advantage of this alternative embodiment is that the waterless 
31 plate PW or the flexographic plate PF are resiliently supported 
3 2 over the blanket cylinder by the underlying blanket B or other 
33 resilient packing. The radial deflection and give of the 
3 4 resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate. 

3 In that arrangement, a plate is not mounted on the plate 

4 cylinder 32; instead, a waterless plate PW is mounted on the 

5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly from the 

7 waterless printing plate PW to the substrate s. The water 

8 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

10 and moisture extractors so that the freshly printed aqueous or 

11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

13 Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

14 inking /coating apparatus 10 is pivotally mounted on the side 

15 frames 14, 15 for rotation about an axis X. The inking/ coating 

16 apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 

17 gear train 64, an upper gear train 65, an applicator roller 66, a 
13 sealed doctor blade assembly 68 (FIGURE 6) , and a drip pan DP, all 
19 mounted on the frame 60. The external peripheral surface of the 
2 0 applicator roller 66 is wetted by contact with liquid coating 

21 material or ink contained in a reservoir 70. 

22 The hydraulic motor 62 drives the applicator roller 66 
2 3 synchronously with the plate cylinder 32 and the blanket cylinder 
2 4 3 4 in response to an RPM control signal from the press drive (not 
25 illustrated) and a feedback signal developed by a tachometer 72. 

2 6 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and of the waterless 

3 0 printing plate must be closely controlled for good image reproduc- 
31 tion. For example, for waterless offset printing with TORAY 
3 2 waterless printing plates PW, it is absolutely necessary to 
3 3 control the waterless printing plate surface and waterless ink 
3 4 temperature to a very narrow range, for example 2 4 °C (75 °F) to 
35 27°C (80°F) . 
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1 Referring to FIGURE 7, th^Rservoir 70 is supplied with 

2 ink or coating which is temperature controlled, by a heat exchanger 

3 71. The temperature controlled inX or coating material is 

4 circulated by a positive displacement pump, for example a 

5 peristaltic pump , through the reservoir 7 0 and heat exchanger 71 

6 from a source 73 through a supply conduit 7 5 and a return conduit 

7 77, The heat exchanger 71 cools or heats the ink. or coating 

8 material and maintains the ink or coating and the printing plate 

9 within the desired narrow temperature range. 

10 According to one aspect of the present invention, 

11 aqueous/ flexographic ink or coating material is supplied to the 

12 applicator roller 66, which transfers the aqueous/ flexographic ink 

13 or coating material to the printing plate (FIGURE 7) , which may be 

14 a waterless printing plate or a flexographic printing plate. When 

15 the inking/ coating apparatus is used for applying aqueous /flexo- 

16 graphic ink or coating material to a waterless printing plate PW, 

17 the inking roller train 52 is not required, and is retracted away 

18 from the printing plate. Because the viscosity of aqueous/ flexo- 

19 graphic printing ink or coating material varies with temperature, 
2 0 it is necessary to heat or cool the aqueous/ flexographic printing 
21 ink or coating material to compensate for ambient temperature 
2 2 variations to maintain the ink viscosity in a preferred operating 
2 3 range, 

2 4 For example, the temperature of the printing press can 

25 vary from around 60°F (15°C) in the morning, to around 85°F (29°C) 

2 6 or more in the afternoon. The viscosity of aqueous/ flexographic 

2 7 printing ink or coating material can be marginally high when the 

28 ambient temperature of the press is near 60 °F (15°C) , and the 

29 viscosity can be marginally low when the ambient temperature of 

30 the press exceeds 85 °F (29 °C) . Consequently, it is desirable to 

31 control the temperature of the aqueous/ flexographic printing ink 

3 2 or coating material so that it will maintain the surface tempera- 
3 3 ture of waterless printing plates within the specified temperature 
3 4 range. Moreover, the ink/ coating material temperature should be 
3 5 controlled to maintain the tack of the aqueous /flexographic 
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1 prin^K ink or coating material wSRn a desired range when the 

2 ink or coating material is being used in connection with flexo- 

3 graphic printing processes. 

4 The applicator roller 66 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 

7 anilox roller is engraved with an array of closely spaced, shallow 

8 depressions referred as "cells". Ink or coating from the 

9 reservoir 70 flows into the cells as the anilox roller turns 

10 through the reservoir. The transfer surface of the anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 68B to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 68A, 68B also seal the supply reservoir 70. 

15 The anilox applicator roller 66 is cylindrical and may 

16 be constructed in various diameters and lengths, containing cells 

17 of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 
2 0 pattern may be fine (many small cells per unit area) or coarse 
21 (fewer large cells per unit area) . 

2 2 By supplying the ink or coating material through the 

23 inking/coating apparatus 10, more ink or coating material can be 

2 4 applied to the sheet S as compared with the inking roller train of 

2 5 a lithographic printing unit. Moreover, color intensity is 

2 6 stronger and more brilliant because the aqueous or flexographic 

27 ink or coating material is applied at a much heavier film' 

2 8 thickness or weight than can be applied by the lithographic 
29 process, and the aqueous or flexographic colors are not diluted by 

3 0 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

3 2 structed as described in U.S. Patent 5,176,077 to Howard W. 

3 3 DeMoore, co-inventor and assignee, which is incorporated herein by 

3 4 reference. An advantage of using a sealed reservoir is that fast 

3 5 drying ink or coating material can be used. Fast drying ink or 
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coati^^material can be used in an^en fountain 53 (see FIGURE 
8); however, open air exposure causes the water and solvents in 
3 the fast-drying ink or coating material to evaporate faster, thus 
causing the ink or coating material to dry prematurely and change 
viscosity. Moreover, an open fountain emits unwanted odors into 

6 the press room. When the sealed doctor blade assembly is 

7 utilized, the pump (FIGURE 7) which circulates ink or coating 

8 material to the doctor blade head is preferably a peristaltic 

9 pump, which does not inject air into the feeder lines which supply 
10 the ink or coating reservoir 7 0 and helps to prevent the formation 

of air bubbles and foam within the ink or coating material. 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is. illustrated in FIGURES 10-13. in 
this arrangement, the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 

16 66C which separates a first engraved peripheral surface portion 

17 66A from a second engraved peripheral surface portion 66B. 

18 Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end seals 
13 4, 13 6 (FIGURE 12) of the doctor blade reservoir. The upper 

21 applicator roller 67 has engraved anilox metering surfaces 67A and 

22 67B which are separated by a smooth seal band 67C. 

23 Referring now to FIGURE 12 and FIGURE 13, the reservoir 
2 4 7 0 of the doctor blade head 68 is partitioned by a curved seal 
2 5 element 13 0 to form two separate chambers 7 OA, 7 0B. The seal 

2 6 element 13 0 is secured to the doctor blade head within an annular 
27 groove 132. The seal element 130 is preferably made of polyur- 

ethane foam or other durable, resilient foam material. The seal 
element 130 is engaged by the seal band 66, thus forming a rotary 

3 0 seal which blocks the leakage of ink or coating material from one 
31 reservoir chamber into the other reservoir chamber. Moreover, the 
3 2 seal band provides an unprinted or uncoated area which separates 
3 3 the printed or coated areas from each other, which is needed for 

work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 
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1 Another advantage of split applicator roller 

2 embodiment is that it enables two or more flexographic inks or 

3 coating materials to be printed simultaneously within the same 

4 lithographic printing unit. That is, the reservoir chambers 7 OA, 

5 70B of the upper doctor blade assembly can be supplied with gold 

6 ink and silver ink, for example, while the reservoir chambers 70A, 

7 70B of the lower doctor blade assembly can be supplied with inks 

8 of two additional colors, for example opaque white ink and blue 

9 ink. This permits the opaque white ink to be overprinted with the 
gold ink, and the blue ink to be overprinted with the silver ink 

11 on the same printing unit on any lithographic press. 

12 Moreover, a catalyst can be used in the upper doctor 

13 blade reservoir and a reactive ink or coating material can be used 

14 in the lower doctor blade reservoir. This can provide various 

15 effects, for example improved chemical resistance and higher gloss 

16 levels . 
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The split applicator roller sections 67A, 67B in the 
18 upper cradle position can be used for applying two separate inks 
or coating materials simultaneously, for example flexographic, 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
Her sections 66A, 66B can apply an initiator layer and a micro- 

2 3 encapsulated layer simultaneously to separate blanket surface 

24 areas. Optionally, the metering surface portions 66A, 66B can be 

25 provided with different cell metering capacities for providing 

26 different printing effects which are being printed simultaneously. 
For example, the screen line count on one half -section of an 
anilox applicator roller is preferably in the range of 2 00-600 

29 lines per inch (79-236 lines per cm) for half-tone images, and the 

3 0 screen line count of the other half -section is preferably in the 
range of 100-3 00 lines per inch (39-118 lines per cm) for overall 
coverage , high weight applications such as opaque white . This 
split arrangement in combination with dual applicator rollers is 
particularly advantageous when used in connection with "work and 

35 turn" printing jobs. 
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1 Referring again to FIGURE^^ instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 fountain assembly 69 is provided by the fountain pan 5 3 which 

4 contains a volume of liquid ink Q or coating material. The liquid 

5 ink or coating material is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with ink Q or coating 

7 material in the fountain pan. If a split applicator roller is 

8 used, the pan roller 55 is also split, and the pan is divided into 

9 two pan sections 53A, 53B by a separator plate 53P, as shown in 
lO FIGURE 16. 

.11 In the alternative embodiment of FIGURE 16, the pan 

12 roller 55 is divided into two pan roller sections 55A, 55B by a 

13 centrally located, annular groove 59. The separator plate 53P is 

14 received within and centrally aligned with the groove 59, but does 

15 not touch the adjoining roller faces. By this arrangement, two or 

16 more inks or coating materials Ql, Q2 are contained within the 

17 open pan sections 55A, 55B for transfer by the split pan roller 

18 sections 53A, 53B, respectively. This permits two or more 

19 flexographic inks or coating materials to be transferred to two 
2 0 separate image areas on the plate or on the blanket of the same 
21 printing unit. This arrangement is particularly advantageous for 
2 2 work and turn printing jobs or other printing jobs which print two 
2 3 or more separate images onto the same substrate. 

2 4 The frame 60 of the inking/ coating apparatus 10 includes 

25 side support members 74, 76 which support the applicator roller 

2 6 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62. The applicator roller 66 is mounted on stub 

2 8 shafts 63A, 63B which are supported at opposite ends on a lower 

29 cradle assembly 100 formed by a pair of side support members 78, 

30 80 which have sockets 79, 81 and retainer caps 101, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

3 2 rotation of the applicator roller 66 about its longitudinal axis 
3 3 Al (axis A2 in the upper cradle) . The retainer caps 101, 103 hold 
3 4 the stub shafts 63A, 63B and bearings 105, 107 in the sockets 79, 
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1 81 ana nold the applicator roller 66 in parallel alignment with 

2 the pivot axis X. 

3 The side support members 74, 76 also have an upper 

4 cradle assembly 102 formed by a pair of side support members 82, 

5 84 which are vertically spaced with respect to the lower side 

6 plates 78, 80. Each cradle 100, 102 has a pair of sockets 79, 81 

7 and 83, 85, respectively, for holding an applicator roller 66, 67 

8 for spot coating or inking engagement with the printing plate P on 

9 the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 

10 blanket B on the blanket cylinder 34. 

11 Preferably, the applicator roller 67 (FIGURE 8, FIGURE 

12 9) the upper cradle (plate) position is an anilox roller having a 

13 resilient transfer surface. In the dual cradle arrangement as 

14 shown in FIGURE 2, the press operator can quickly change from 

15 blanket inking/coating to plate inking/coating within minutes, 

16 since it is only necessary to release, remove and reposition or 

17 replace the applicator roller 66. 

18 The capability to simultaneously print in the flexo- 

19 graphic mode, the aqueous mode, the waterless mode, or the litho- 

20 graphic mode on different printing units of the same lithographic 

21 press and to print or coat from either the plate position or the 
2 2 blanket position on any one of the printing units is referred to 
2 3 herein as the LITHOFLEX™ printing process or system. LITHOFLEX™ 
2 4 is a trademark of Printing Research, Inc. of Dallas, Texas, 

25 U.S.A., exclusive licensee of the present invention. 

26 Referring now to FIGURE 14, an inking/coating apparatus 

27 lo having an inking/coating assembly 109 of an alternative design 

2 8 is installed in the upper cradle position for applying ink and/or 
29 coating material to a plate P on the plate cylinder 32. According 

3 0 to this alternative embodiment, an applicator roller 67R having a 
31 resilient transfer surface is coupled to an anilox fluid metering 
3 2 roller which transfers measured amounts of printing ink or coating 
3 3 material to the plate P. The anilox roller 111 has a transfer 

34 surface constructed of metal, ceramic or composite material which 

35 is engraved with cells. The resilient applicator roller 67R is 
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1 inter^sed in transfer engagement^Tith the plate P and the 

2 metering surface of the anilox roller 111. The resilient transfer 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. 

5 Referring now to FIGURE 17, an inking /coating apparatus 

6 lo having an alternative inking/ coating assembly 113 is installed 
in the lower cradle assembly 100 for applying flexographic or 
aqueous ink and/or coating material Q to a plate or blanket 
mounted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

13 fountain pan 117. The liquid ink or coating material Q is 

14 transferred to the engraved transfer surface of the anilox roller 

15 66 as it turns in the fountain pari 117. Excess ink or coating 
material Q is removed from the engraved transfer surface by a 
single doctor blade 68B. The liquid ink or coating material Q is 

18 pumped from an off-press source, for example the drum 73 shown in 

19 FIGURE 17, through a supply conduit 119 into the fountain pan 117 
2 0 by a pump 12 0. 

21 For overall inking or coating jobs, the metering 

22 transfer surface of the anilox roller 66 extends over its entire 
2 3 peripheral surface. However, for certain printing jobs which 
2 4 print two or more separate images onto the same substrate, for 

example work and turn printing jobs, the metering transfer surface 
of the anilox applicator roller 66 is partitioned by a centrally 
located, annular undercut groove 66C which separates first and 
28 second metering transfer surfaces 66A, 66B as shown in FIGURE 11 

2 9 and FIGURE 18. 

30 The single doctor blade 68B has an edge 68E which wipes 

31 simultaneously against the split metering transfer surfaces 66A, 

32 66B. in this single blade, split anilox roller embodiment 113, it 

3 3 is necessary to provide dual supply sources, for example drums 
34 73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 

Moreover, the fountain pan 117 is also split, and the pan 117 is 
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1 divic^^into two pan sections 117A, by a separator plate 121, 

2 as shown in FIGURE 18. The separator plate 121 is centrally 

3 aligned with the undercut groove 66C, but does not touch the 

4 adjoining roller faces. 

5 Although the single blade, split anilox applicator 

6 roller assembly 113 is shown mounted in the lower cradle position 

7 (FIGURE 17) , it should be understood that the single blade, split 

8 anilox applicator roller assembly 113 can be mounted and used in 

9 the upper cradle position, as well. 

10 According to another aspect of the present invention, 

11 the inking/ coating apparatus 10 is pivotally coupled on horizontal 

12 pivot pins 8 8F, 9 OP which allows the single head, dual cradle ink- 

13 ing/coating apparatus 10 to be mounted on any lithographic 

14 printing unit. Referring to FIGURE 9, the horizontal pivot pins 

15 88P, 9 OP are mounted within the traditional dampener space 2 9 of 

16 the printing unit and are secured to the press side frames 14, 15, 

17 respectively. Preferably, the pivot support pins 88P, 9 OP are 

18 secured to the press side frames by a threaded fastener. The 

19 pivot support pins are received within circular openings 88, 9 0 

20 which intersect the side support members 74, 76 of the ink- 

21 ing/coating apparatus 10. The horizontal support pins 8 8P, 9 OP 
2 2 are disposed in parallel alignment with rotational axis X and with 
2 3 the plate cylinder and blanket cylinder, and are in longitudinal 
24 alignment with each other. 

2 5 Preferably, the pivot pins 88P, 90P are located in the 

2 6 dampener space 29 so that the rotational axes Al, A2 of the 

27 applicator rollers 66, 67 are elevated with respect to the nip 

28 contact points Nl, N2 . By that arrangement, the transfer point 

2 9 between the applicator roller 6 6 and a blanket on the blanket 

3 0 cylinder 3 4 (as shown in FIGURE 8) and the transfer point between 
31 the applicator roller 66 and a plate on the plate cylinder 3 2 (as 
3 2 shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 
3 3 cylinder and the blanket cylinder, respectively. This permits the 

34 inking/coating apparatus 10 to move clockwise to retract the 

35 applicator roller 66 to an of f- impress ion position relative to the 
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cylinder in response to a SWffa. 



blanJ^^ cylinder in response to a s^^rle extension stroke of the 

2 power actuator arms 104A, 106A. Similarly, the applicator roller 

3 66 is moved counterclockwise to the on- impression operative 
position as shown in FIGURES 4,5, 6 and 8 by a single retraction 
stroke of the actuator arms 104A, 106A, respectively. 

Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum collar portion bordering the circular 
openings 88, 90 forming a low friction journal. By this arrange- 
ment, the inking/ coating apparatus 10 is freely rotatable 
clockwise and counterclockwise with respect to the pivot pins 88P, 
90P. Typically, the arc length of rotation is approximately 60 
mils (about 1.5 mm). Consequently, the inking/coating apparatus 
10 is almost totally enclosed within the dampener space 29 of the 
printing unit in the on- impression position and in the off- 

16 impression position. 

17 The cradle assemblies 100 and 102 position the applica- 
tor roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder , respectively , when the inking / coating 
apparatus 10 is extended to the operative (on-impression) 

21 position. Moreover, because the inking/coating apparatus 10 is 

22 installed within the dampener space 29, it is capable of freely 
2 3 rotating through a small arc while extending and retracting 
2 4 without being obstructed by the press side frames or other parts 
25 of the printing press. This makes it possible to install the ink- 
2 6 ing/coating apparatus 10 on any lithographic printing unit. 

2 7 Moreover, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/coating apparatus 

2 9 lO into the space between printing units is minimal. This assures 
unrestricted operator access to the printing unit when the 
applicator head is in the operative (on-impression) and retracted 

3 2 (of f -impression) positions. 

33 As shown in FIGURE 4 and FIGURE 5, movement of the 

inking/coating apparatus 10 is counterclockwise from the retracted 
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ff^^^pression) position to tl^^^c 



1 (of^^pression) position to tl^^^ operative (on- impress ion) 

2 position. 

3 Although the dampener side installation is preferred., 

4 the inking/ coating apparatus 10 can be adapted for operation on 

5 the delivery side of the printing unit, with the inking/ coating 

6 .apparatus being movable from a retracted (of f— impression) position 

7 to an on-impression position for engagement of the applicator 

8 roller with either a plate on the plate cylinder or a blanket on 

9 the blanket cylinder on the delivery side 2 5 of the printing unit, 

10 Movement of the inking/coating apparatus 10 to the 

11 operative (on— impression) position is produced by power actuators, 

12 preferably double acting pneumatic cylinders 104, 106 which have 

13 extendable/retractable power transfer arms 104A, 106A, respective- 

14 ly. The first pneumatic cylinder 104 is pivo tally coupled to the 

15 press frame 14 by a pivot pin 108, and the second pneumatic 

16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

17 pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer arms 104A, 106A are 

19 extended or retracted. The power transfer arm 104A is pivotally 
2 0 coupled to the side support member 74 by a pivot pin 112. 
21 Likewise, the power transfer arm 106A is pivotally coupled to the 
2 2 side support member 7 6 by a pivot pin 114. 

2 3 As the power arms extend, the inking/ coating apparatus 

24 10 is rotated clockwise on the pivot pins 88P, 9 OP, thus moving 

2 5 the applicator roller 66 to the of f -impression position. As the 

2 6 power arms retract, the inking/coater apparatus 60 is rotated 

2 7 counterclockwise on the pivot pins 88P, 9 OP, thus moving the 

28 applicator roller 66 to the on-impression position. The torque 

29 applied by the pneumatic actuators is transmitted to the ink- 

3 0 ing/ coating apparatus 10 through the pivot pin 112 and pivot pin 

31 114. 

32 Fine adjustment of the on-impression position of the 
3 3 applicator roller relative to the plate cylinder or the blanket 

34 cylinder, and of the pressure of roller engagement, is provided by 

35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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J^^readed bolt 116 which is en^^t 



1 has aBPPlreaded bolt 116 which is eng^able with a bell crank 118. 

2 The bell crank 118 is pivotally coupled to the side support member 

3 74 on a pin 120. One end of the bell crank 118 is engagable by 

4 the threaded bolt 116, and a cam roller 122 is mounted for 

5 rotation on its opposite end. The striking point of engagement is 

6 adjusted by rotation of the bolt 116 so that the applicator roller 

7 6 6 is properly positioned for inking/coating engagement with the 

8 plate P or blanket B and provides the desired amount of ink- 

9 ing/coating pressure when the inking/coating assembly 60 is moved 

10 to the operative position. 

11 This arrangement permits the in-line inking/coating 

12 apparatus to operate effectively without encroaching in the 

13 interunit space between any adjacent printing units, and without 

14 blocking or- obstructing access to the cylinders of the printing 

15 units when the inking/coating apparatus is in the extended (off- 

16 impression) position or retracted (on-impression) position. 

17 Moreover, when the in-line inking/coating apparatus is in the 

18 retracted position, the doctor blade reservoir and coating 

19 circulation lines can be drained and flushed automatically while 
2 0 the printing press is running as well as when the press has been 
21 stopped for change-over from one job to another or from one type 
2 2 of ink or coating to another. 

2 3 Substrates which are printed or coated with aqueous 

2 4 flexographic printing inks require high velocity hot air for 

2 5 drying. When printing a flexographic ink such as opaque white or 

2 6 metallic gold, it is always necessary to dry the printed sub- 

2 7 strates between printing units before overprinting them. 

2 8 According to the present invention, the water component on the 
29 surface of the freshly printed or coated substrate S is evaporated 

3 0 and dried by high velocity, hot air interunit dryer and high 

31 volume heat and moisture extractor units 124, 12 6 and 12 8, as 

32 shown in FIGURE 2, FIGURE 4 and FIGURE 5. The dryer/ extractor 

33 units 124, 126 and 128 are oriented to direct high velocity heated 
3 4 air onto the freshly printed/ coated substrates as they are 
3 5 transferred by the impression cylinder 36 and the intermediate 
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is^I^ drum 4 0 of one printing ^^^t 



1 transit drum 40 of one printing u^Tt and to another transfer 

2 cylinder 3 0 and to the impression cylinder 3 6 of the next printing 

3 unit. By that arrangement, the freshly printed flexographic ink 

4 or coating material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 

8 velocity air jets which scrub and break— up the moist air layer 

9 which clings to the surface of each freshly printed or coated 

10 sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 Z (FIGURE 4 and FIGURE 5) and onto the freshly printed/ coated 

15 sheet S as it is transferred by the impression cylinder 3 6 and 

16 transfer drum 40, respectively. 

17 Each dryer assembly includes a pair of air delivery 

18 dryer heads 12 4D, 12 6D and 12 8D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 

20 high performance heat and moisture extractor units 124, 126 and 

21 12 8 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 
2 3 entitled "High Velocity Hot Air Dryer", to Howard W. DeMoore, co- 
2 4 inventor and assignee of the present invention, and which is 
2 5 incorporated herein by reference, and which is marketed by 
26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 
2 7 trademark SUPER BLUE HV W . 

2 8 The hot moisture-laden air displaced from the surface of 
29 each printed or coated sheet is extracted from the dryer exposure 

3 0 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124 , 12 6 and 128. Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 

33 12 4D, 126D and 128D and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 

3 5 Best results are obtained when extraction is performed simulta- 
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1 neou^^with drying. Preferably, aSIBBctractor is closely coupled 

2 to the exposure zone Z at each dryer location as shown in FIGURE 

3 4. Extractor heads 124E, 126E and 128E are mounted on the dryer 

4 heads 124D, 12 6D and 128D, respectively, with the longitudinal 

5 extractor air gap G facing directly into the exposure zone Z. 

6 According to this arrangement, each printed or coated sheet is 

7 dried before it is printed on the next printing unit. 

8 The aqueous water— based inks used in f lexographic 

9 printing evaporate at a relatively moderate temperature provided 

10 by the interunit high velocity hot air dryers/ extractors 124, 126 

11 and 128. Sharpness and print quality are substantially improved 

12 since the f lexographic ink or coating material is dried before it 

13 is overprinted on the next printing unit. Since the freshly 

14 printed f lexographic ink is dry, dot gain is substantially reduced 

15 and back-trapping on the blanket of the next printing unit is 

16 virtually eliminated. This interunit drying/ extracting arrange- 

17 ment makes it possible to print f lexographic inks such as metallic 

18 ink and opaque white ink on the first printing unit, and then dry- 

19 trap and overprint on the second and subsequent printing units. 

2 0 Moreover, this arrangement permits the first printing 

21 unit 2 2 to be used as a coater in which a f lexographic , aqueous or 

2 2 UV-curable coating material is applied to the lowest grade 

2 3 substrate such as recycled paper, cardboard, plastic and the like, 

2 4 to trap and seal-in lint, dust, spray powder and other debris and 

2 5 provide a smoother, more durable printing surface which can be 

2 6 overprinted on the next printing unit. 

2 7 A first down (primer) aqueous coating layer sea Is- in the 

2 8 surface of a low grade, rough substrate, for example, re-cycled 

2 9 paper or plastic, and improves overprinted dot definition and 

3 0 provides better ink lay-down while preventing strike-through and 
31 show-through, A f lexographic UV-curable coating material can then 
3 2 be applied downstream over the primer coating, thus producing 
3 3 -higher coating gloss. 

3 4 Preferably, the applicator roller. 66 is constructed of 

3 5 composite carbon fiber material, metal or ceramic coated metal 
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1 wheri^^K is used for applying inl^Kr coating material to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/ coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) , pearlescent, 

11 metal lies (gold, silver and other metals) , glitter, scratch and 

12 sniff (micro-encapsulated fragrance) , scratch and reveal, 

13 luminous, pressure-sensitive adhesives and the like, as well as 

14 UV-curable and aqueous coatings. 

15 With the dampener assembly removed from the printing 

16 unit, the inking/coating apparatus 10 can easily be installed in 

17 the dampener space for selectively applying flexographic inks 

18 and/or coatings to a flexographic or waterless printing plate or 

19 to the blanket. Moreover, overprinting of the flexographic inks 
2 0 and coatings can be performed on the next printing unit since the 
21 flexographic inks and/or coatings are dried by the high velocity, 
2 2 hot . air interunit dryer and high volume heat and moisture 
2 3 extractor assembly of the present invention. 

2 4 The flexographic inks and coatings as used in the 

2 5 present invention contain colored pigments and/or soluble dyes, 

2 6 binders which fix the pigments onto the surface of the substrate, 

27 waxes, defoamers, thickeners and solvents. Aqueous printing inks 

2 8 predominantly contain water as a diluent and/or vehicle. The 

2 9 thickeners which are preferred include algonates, starch, 

3 0 cellulose and its derivatives, for example cellulose esters or 
31 cellulose ethers and the like. Coloring agents including organic 
3 2 as well as inorganic pigments may be derived from dyes which are 
3 3 insoluble in water and solvents. Suitable binders include 
3 4 acrylates and/or polyvinylchloride. 
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When metallic inks are prWed, the cells of the anilox 
roller must be appropriately sized to prevent the metal particles 
from getting stuck within the cells. For example, for metallic 
gold ink, the anilox roller should have a screen line count in the 
range of 175-300 lines per inch (68-118 lines per cm) . Prefera- 
bly, in. order to keep the anilox roller cells clear, the doctor 
blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 
as set forth in U.S. Patent 5,425,809 to Steven M . Person, 
9 assigned to .Howard W. DeMoore, and licensed to Printing Research, 

Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

12 The inking/ coating apparatus 10 can also apply uv- 
curable inks and coatings. If UV-curable inks and coatings are 
utilized, ultra-violet dryers/ extractors are installed adjacent to 
the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

17 xt will be appreciated that the LITHOFLEX™ printing 

18 process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 
2 0 simultaneously operating another printing unit of the same press 

21 in either the flexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 
coat, separately or simultaneously, from either the plate position 
or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

2 6 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down-time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/coating 

30 apparatus 10 is in the retracted position. It is only necessary 
to remove four cap screws, lift the applicator roller 66 from the 
cradle, and reposition it in the other cradle. All of this can be 

3 3 accomplished in a few minutes, without removing the inking/ coating 
3 4 apparatus 10 from the press. 
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1 It is possible to spot ePSt or overall coat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with uv-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next job. 

9 The positioning of the applicator roller relative to the 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFLEX" process. Although 

13 automatic extension and retraction have been described in 

14 connection with the exemplary embodiment, extension to the 

15 operative (on-impression) position and retraction to a non- 
16 operative (of f -impression) position can be carried out manually, 

17 if desired. In the manual embodiment, it is necessary to latch 

18 the inking/ coating apparatus 10 to the press side frames 14, 15 in 

19 the operative (on-impression) position, and to mechanically prop 

20 the inking/ coating apparatus in the of f -impression (retracted) 

21 position. 

22 Referring again to FIGURE 8, an applicator roller 66 is 

23 mounted on the lower cradle assembly 100 by side support members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 

25 cradle assembly 102 by side support members 82, 84. According to 
2 6 this arrangement, the inking/ coating apparatus 10 can apply 

2 7 printing ink and/ or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/or 

29 coating material to a plate or a blanket on the blanket cylinder 

3 0 of the same printing unit. When the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump" or double inking films or coating layers are 
3 4 applied to the substrate S during a single pass of the substrate 
3 5 through the printing unit. The tack of the two inks or coating 
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1 matewRLs must be compatible for goer* transfer during the double 

2 bump. Moreover, the inking/coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on-line application of bronze material by conventional f lexo— 

10 graphic or lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 

17 67R, 66 to produce an uneven surface finish having a bronze-like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the flexographic bronze 
2 0 ink is applied simultaneously to the plate and to the blanket by 
21 the dual cradle inking/ coating apparatus 10 as shown in FIGURE 14. 
2 2 A resilient applicator roller 67R is mounted in the upper cradle 

23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 
2 6 position supplies bronze ink or coating material having relatively 

2 7 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

30 the upper cradle position 102. At the same time, flexographic 

31 and/ or bronze ink or coating material having relatively fine, 

3 2 metallic particles 142 is transferred to the blanket B by the 
3 3 anilox roller 66 which is mounted on the lower cradle 100. 

3 4 The metering surfaces of the upper and lower applicator 

3 5 rollers have different cell sizes and volumetric capacities which 
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1 accdi^rdate the coarse and fine me«ffiic particles. For example, 

2 the anilox roller 111 mounted in the upper cradle position 102 

3 which transfers the coarse metallic particles 14 0 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200-600 lines per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blanket, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 14 0. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the substrate S with the top layer of coarse metallic 

14 particles 14 O providing a textured, grainy appearance. The fine 

15 metallic particles 142 cover the substrate which would otherwise 

16 be visible in the gaps between the coarse metallic particles 140. 

17 The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-like finish and 

19 appearance. 

2 0 Particulate materials other than metal can be used for 

21 producing a textured finish. For example, coarse and fine 

22 particles of metallized plastic (glitter) , mica particles 

23 (pearlescent) and the like, can be substituted for the metallic 

24 particles for producing unlimited surface variations, appearances 

25 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

2 7 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having irregular form and size, can be used to 

3 0 good advantage. 

31 Solid metal particles in platelet form, which are good 

3 2 reflectors of light, are preferred for producing the bronzed- like 

3 3 appearance and effect. However, various textured finishes, which 

3 4 could have light-reflective properties, can be produced by using 

35 granular materials such as stone grit. Most commonly used metals 
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1 incltS^ copper , zinc and aluminum.^ther ductile metals can be 

2 used, if desired. Moreover, the coarse and fine particles need 

3 not be made of the same particulate material. Various effects and 

4 textured appearances can be produced by utilizing diverse 

5 particulate materials for the coarse particles and the -fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed from the upper cradle 

8 position, and either fine or coarse particle ink or coating 

9 material can be printed from the lower cradle position, depending 

10 on the special or surface finish that is desired. 

11 It will, be appreciated that the last printing unit 2 8 

12 can be configured for additional inking/coating capabilities which 

13 include lithographic, waterless, aqueous and flexographic 

14 processes. Various substrate surface. effects (for example double 

15 bump or triple bump inking/ coating or bronzing) can be performed 

16 on the last printing unit. For triple bump inking/coating, the 

17 last printing unit 28 is equipped with an auxiliary in-line inking 

18 or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4. The 

19 in— line inking or coating apparatus 97 allows the application of 
2 0 yet another film of ink or a protective or decorative layer of 
21 coating material over any freshly printed or coated surface 
2 2 effects or special treatments, thereby producing a triple bump. 

2 3 The triple bump is achieved by applying a third film of ink or 

24 layer of coating material over the freshly printed or coated 

2 5 double bump simultaneously while the substrate is on the impres- 

26 sion cylinder of the last printing unit. 

2 7 When the in-line inking/ coating apparatus 97 is 

2 8 installed, it is necessary to remove the SUPER BLUE® flexible 
29 covering from the delivery cylinder 42, and it is also necessary 

3 0 to modify or convert the delivery cylinder 42 for inking/coating 
31 service by mounting a plate or blanket B on the delivery cylinder 
3 2 42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 
3 3 under the plate or blanket B, thereby packing the plate or blanket 
3 4 B at the correct packed-to-print radial clearance so that ink or 
3 5 coating material will be printed, or coated onto the freshly 
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1 prin^W substrate S as it transfer^hrough the nip between the 

2 plate or blanket B on the converted delivery cylinder 42 and the 

3 last impression cylinder 36. According to this arrangement, a 

4 freshly printed or coated substrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material simulta- 

6 neously while a second film or layer of ink or coating material is 

7 being over-printed or over-coated on the last impression cylinder 

8 36 . 

9 The auxiliary inking/coating apparatus 97 and the 

10 converted or modified delivery cylinder 42 are mounted on the 

11 delivery drive shaft 43. The inking/coating apparatus 97 includes 
an applicator roller, preferably an anilox applicator roller 97A, 
for supplying ink or coating material to a plate or blanket B on 
the modified or converted delivery cylinder 42. The in-line 

15 inking/coating apparatus 97 and the modified or converted delivery 

16 cylinder 42 are preferably constructed as described in U.S. Patent 

17 5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 
is hereby incorporated by reference. The in-line inking/coating 
apparatus 97 is manufactured and sold by Printing Research, Inc. 

20 of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 

21 COATER™ . 

22 After the delivery cylinder 42 has been modified or 
2 3 converted for inking/coating service, and because of the reduced 

24 nip clearance imposed by the plate or blanket B, the modified 

25 delivery cylinder 42 can no longer perform its original function 

2 6 of guiding and transferring the freshly printed or coated 
substrate. Instead, the modified or converted delivery cylinder 
4 2 functions as a part of the inking/coating apparatus 97 by 

29 printing or coating a third down film of ink or layer of coating 

3 0 material onto the freshly printed or coated substrate as it is 
31 simultaneously printed or coated on the last impression cylinder 

36. Moreover, the mutual tack between the second down ink film or 
coating layer and the third down ink film or coating layer causes 
the overprinted or overcoated substrate to cling to the plate or 
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1 blanJl^^, thus opposing or resistin^^eparation of the substrate 

2 from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 99 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 

6 purpose of the vacuum— assisted transfer apparatus 9 9 is to 

7 separate the freshly overprinted or overcoated triple bump 

8 substrate from the plate or blanket B as the substrate transfers 

9 through the nip. The vacuum-assisted transfer apparatus 9 9 

10 produces a pressure differential across the freshly overprinted or 

11 overcoated substrate as it transfers through the nip, thus 

12 producing a separation force onto the substrate and providing a 

13 clean separation from the plate or blanket B. . " 

14 The vacuum— assisted transfer apparatus 99 is preferably 

15 constructed as described in U.S. Patent Nos. 5,113,255; 5,127,329; 

16 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 

17 DeMoore, co-inventor, which are incorporated herein by reference. 

18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
2 0 trademark BACVAC 1 " . 

21 Although the present invention and its advantages have 

2 2 been described in detail, it should be understood that various 

2 3 changes, substitutions and alterations can be made herein without 

2 4 departing from the spirit and scope of the present invention as 
defined by the appended claims. 
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What. ^ ^:laimed is ; 

1 1. A method for* printing in a rotary offset press of 

2 the type including first and second printing units, the first 

3 printing unit having a f lexographic printing plate, a blanket, an 

4 impression cylinder and inking /coating applicator means for 

5 applying aqueous or flexographic printing ink or coating material 

6 to the flexographic printing plate and/or to the blanket, 

7 comprising the following steps performed in succession in the 

8 first printing unit: 

9 applying a first spot or overall coating of aqueous 

10 or flexographic printing ink or coating material to the flexo- 

11 graphic printing plate; 

12 transferring the aqueous or flexographic printing 

13 ink or coating material from the flexographic printing plate to 

14 the blanket; 

15 applying a second spot or overall film of aqueous 

16 or flexographic printing ink or layer of coating material to the 

17 blanket; 

18 transferring ink or coating material from the 

19 blanket to a substrate as the substrate is transferred through the 

20 nip between the blanket and the impression cylinder; and, 

21 drying- the aqueous or flexographic ink or coating 
2 2 material on the freshly printed or coated substrate before the 
2 3 substrate is printed, coated or otherwise processed on the second 

printing unit* 

1 2. The printing method as defined in claim l, 

2 including the steps: 

3 applying a primer coating of an aqueous or 

4 flexographic ink or coating material to a substrate in the first 

5 printing unit; 

6 J trapping and sealing particulate material such as 

7 dust, lint, anti-offset spray powder and the like under the primer 

8 coating; 
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9 drying the primer cc^Kng on the substrate before 

10 the substrate is printed or coated on the second printing unit; 

11 and, 

12 overprinting the freshly coated substrate in the 
second printing unit. 

1 3, The printing method as defined in claim 1, 

2 wherein the drying step is performed by directing 

3 heated air onto the freshly printed or coated substrate while the 

4 freshly printed or coated substrate, is in contact with the 
impression cylinder of the first printing unit, 

1 4. The printing method as defined in claim 1, 

2 including the steps: - 4 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; and, 

6 drying the freshly printed or coated substrate 

7 while said substrate is in contact with the intermediate transfer 
cylinder . 

1 5. The printing method as defined in claim 1, wherein: 

2 the drying step is performed by directing heated 

3 air onto the freshly printed or coated substrate while the freshly 

4 printed or coated substrate is in contact with an impression 
cylinder in the second printing unit, 

1 6. The printing method as defined in claim 1, wherein 

2 the drying step is performed by directing heated air from a dryer 

3 onto the freshly printed or coated substrate, and including the 

4 step : 

5 extracting hot air, moisture and volatiles from an 

6 exposure zone between the freshly printed or coated substrate and 

7 the dryer while the freshly printed or coated substrate is in 
contact with the impression cylinder of the first printing unit. 
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1 7 „ The printing methoc^as defined in claim l, 

2 including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; 

6 directing heated air from a dryer onto the freshly 

7 printed or coated substrate while said substrate is in contact 

8 with the intermediate transfer cylinder; and, 

9 extracting hot air, moisture and volatiles from an 

10 exposure zone between the freshly printed or coated substrate and 

11 said dryer while the freshly printed or coated substrate is in 
contact with the intermediate transfer cylinder. 

1 8. The printing method as defined in claim 1, 

2 _ including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an impression cylinder on the second printing unit; 

5 directing heated air from a dryer onto the freshly 

6 printed or coated substrate while said substrate is in contact 

7 with the impression cylinder of the second printing unit; and, 

8 extracting hot air, moisture and volatiles from an 

9 exposure zone between the freshly printed or coated substrate and 
10 said dryer while said substrate is in contact with the impression 

cylinder of the second printing unit. 

1 9 ♦ A method for providing an uneven printed or coated 

2 layer on a substrate. in a rotary offset printing press of the type 

3 including a printing unit having a plate cylinder, a flexographic 

4 printing plate mounted on the plate cylinder, a blanket cylinder, 

5 a plate or blanket mounted on the blanket cylinder, an impression 

6 cylinder and applicator means for applying aqueous or flexographic 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps performed in succession in the 
10 printing unit: 
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11 . applying a first doWr layer of aqueous or flexo- 

12 graphic ink or coating material containing relatively coarse 

13 particles to the flexographic plate; 

14 transferring the relatively coarse particle 

15 printing ink or coating material from the flexographic printing 

16 plate to the plate or blanket on the blanket cylinder; 

17 applying a second down layer of aqueous or 

18 flexographic printing ink or coating material containing relative- 

19 ly fine particles onto the relatively coarse particle printing ink 
2 0 or coating material; 

21 transferring the coarse and fine particle ink or 

2 2 coating material from the blanket or plate on the blanket cylinder 

2 3 onto a substrate as the substrate is transferred through the nip 

24 between the blanket cylinder and the impression cylinder; and, 

2 5 drying the freshly printed or coated substrate 

2 6 before the freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed. 

1 10. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise a metal selected from the group 
including copper, zinc and aluminum. 

1 11. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise a non-metallic material 

3 selected from the group consisting of mica, silicon, stone grit 
and plastic. 

1 12. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise diverse particulate materials, 
respectively . 

1 13. A method for printing or coating a substrate on the 

2 last printing unit of a rotary offset printing press of the type 

3 including a plate cylinder, a printing plate mounted on the plate 

4 cylinder, a blanket cylinder, a plate or blanket mounted on the 
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5 blan^^cylinder , an impression cyli^MRr, inking/coating apparatus 

6 for applying printing ink or coating material simultaneously or 

7 separately to the flexographic printing plate and/ or to the plate 

8 or blanket on the blanket cylinder, and including an ink- 

9 ing/coating cylinder mounted adjacent the last printing unit for 

10 printing a film of ink or layer of coating material over a freshly 

11 printed substrate, comprising the steps: 

12 applying a first down film of printing ink or layer 

13 of coating material to the printing plate; 

14 transferring printing ink or coating material from 

15 the printing plate to a plate or blanket on the blanket cylinder; 

16 applying a second down film of printing ink or 

17 layer of coating material over the first down film or layer on the 

18 plate or blanket c3n the blanket cylinder; 

19 transferring ink or coating material from the 
2 0 blanket or plate on the blanket cylinder onto a substrate as the 
21 substrate is transferred through the nip between the blanket 
2 2 cylinder and the impression cylinder; and 

2 3 simultaneously printing a third down film of 

24 printing ink or layer of coating material over the second down 

2 5 film of ink or layer of coating material while the second down 

2 6 film or layer is being printed or coated on the last impression 
cylinder, 

1 14 • A method for printing or coating a substrate in a 

2 rotary offset printing press of the type including a printing unit 

3 having a plate cylinder, a flexographic printing plate mounted on 

4 the plate cylinder, a blanket cylinder, a plate or blanket mounted 

5 on the blanket cylinder, an impression cylinder, and ink- 

6 ing/coating apparatus for applying flexographic or aqueous 

7 printing ink or coating material to the flexographic printing 

8 plate and/ or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps: 
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10 applying a first dowiffilm or layer of flexographic 

11 or aqueous printing ink or coating material to the flexographic 

12 printing plate; 

13 transferring printing ink or coating material from 

14 the flexographic printing plate to the plate or blanket on the 

15 blanket cylinder; 

16 applying a second down film or layer of aqueous or 

17 flexographic printing ink or coating material over the first down 

18 film or layer on the plate or blanket on the blanket cylinder; 

19 transferring ink or coating material from the 
2 0 blanket or plate on the blanket cylinder onto a substrate as the 
21 substrate is transferred through the nip between the blanket 
2 2 cylinder and the impression cylinder; and, 

2 3 drying the freshly printed or coated substrate 

2 4 before the substrate is subsequently printed, coated or otherwise 
processed. 

1 15 • A method of printing or coating a substrate in a 

2 rotary offset printing press as set forth in claim 14, wherein the 

3 printing unit is the last printing unit of the rotary offset 

4 printing press and a delivery cylinder is mounted on the last 

5 printing unit for transferring the freshly printed substrate along 

6 a substrate travel path, including the steps: 

7 modifying the delivery cylinder by mounting a plate 

8 or blanket on the delivery cylinder; 

9 transferring ink or coating material to the plate 

10 or blanket on the modified delivery cylinder; and 

11 transferring a third down film or layer of aqueous 

12 or flexographic printing ink or coating material from the plate or 

13 blanket over the second down film or layer simultaneously while 

14 the freshly printed or coated substrate is on the last impression 
cylinder of the last printing unit. 

1 16 . A method for rotary offset printing as defined in 

2 any one of claims 1, 9, 13 or 14, including the steps: 
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3 circulating liquid in™ or coating material from a 

4 supply container to said inking/ coating applicator means and from 

5 said inking/ coating applicator means to the supply container; and, 

6 heating or cooling the liquid ink or coating 
material as it is circulated. 
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RACTABLE PRINTING/ COATING 



^TRACTABLE PRINTING/ COATING DiflT OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMP EN ER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract: of the Disclosure 

1 A retractable in-line inking /coating apparatus can apply 

2 either spot or overall inking/coating material to a plate and/or 

3 a blanket on the first printing unit or on any consecutive 

4 printing unit of any rotary offset printing press. The ink- 

5 ing/ coating apparatus is pivotally mounted within the conventional 

6 dampener space of any lithographic printing unit. The aqueous, 

7 component of the flexographic printing ink or aqueous coating 

8 material is evaporated and dried by high velocity, hot air dryers 

9 and high performance heat and moisture extractors . so that the 

10 aqueous or flexographic ink or coating material on a freshly 

11 printed or coated sheet is dry and can be dry-trapped on the next 

12 printing unit. The inking/coating apparatus includes dual cradles 

13 that support first and second applicator rollers so that the ink- 

14 ing/ coating apparatus can apply a double bump of ague- 

15 ous/ flexographic or UV-curable printing ink or coating material to 

16 a plate on the plate cylinder, while simultaneously applying 

17 aqueous, flexographic or UV-curable printing ink or coating 

18 material to a plate or a blanket on the blanket cylinder, and 

19 thereafter onto a sheet as the sheet is transferred through the 
2 0 nip between the blanket cylinder and the impression cylinder. A 

21 triple bump is printed or coated on the last printing unit with 

22 the aid of an impression cylinder inking/ coating unit. 



OTGU 1 91 DOCS\B6038B JW»P 



-43- 




F"ig. s 



HOWARD W. DEMOORE" 
RONALD M. RENDLEMAN 
JOHN W. BIRD 




HOWARD W. DEMOOR? 
RONALD M. RENDLEMAN 
JOHN W. BIRD 



5/ 10 




FIG. ~7 



HOWARD W. DEMOORE 1 
RONALD M. RENDLEMAN 
JOHN W. BIRD 




FIG. S> 



HOWARD W. DEMOORE" 
RONALD M. RENDLEMAN 
JOHN W. BIRD 



7/ 10 



60 




66E 



66E, 66 



63B 



F~ I C3. IO 

^ 66 B z-6 6C 



80 



66A 66D. 63A 



T 















> 

























I 03 



FIG. I 




75 A 



FIG. 13 



HOWARD W. DEMOORE" 
RONALD M. RENDLEMAN 
JOHN W. BIRD 




140 



142 



2. 



FIG. I £5> 



HOWARD W. DEMOOR? 
RONALD M. RENDLEMAN 
JOHN W. BIRD 



9/10 




n 



HOWARD W. DEMOORE 
RONALD M. RENDLEMAN 
JOHN W. BIRD 



10/10 




F~IC3. [8 



UEXKULL & STOL BERG 

PATENTANWALTE 

BESELERSTRASSE A 
D - 22607 HAMBURG 



European Patent Office 
ErhardtstraBe 27 

803 31 Munchen 



EUROPEAN PATEN T ATTORNEYS 



DR .ULRICH GRAF 5TOLBERG 

DIPL.-ING JURGEN SUCHANTKE 

DIPL -ING. ARNULF HU6ER 

DR. ALL ARD von KAMEKE 

DIPL -BIOL INGEBORG VOELKER 

DR PETER FR AN OK. 

DR GEORG BOTH 

DR ULRICH-MARIA GROSS 

DR. HELMUT vanHEESCH 

DIPL. -BIOL. JOACHIM STURKEN 

DR. JOHANNES AHME 

DR . HEINZ -PETER MUTH 

TELEFON (040) 899 6540 
FAX: (040) 699 654 88 
100763.733@COMPUSERVE .COM 

18. 10. 1996 
P 44213 -/mu 



Application No.: 96250219.1 Z&f 
Applicant : Howard W . DeMoore 



Please find the following documents enclosed; 



Priority Document 



P(L<* 




(Association No. 1) 



BURO / OFFICE MUNCHEN : THOMAS-WIMMER-RING 9. D-SOS39 MUNCHEN 





UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 



October 10, 1996 



IS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM THE 
SCORDS OF THE UNITED STATES PATENT AND TRADEMARK OFFICE OF 
IOSE PAPERS OF THE BELOW IDENTIFIED PATENT APPLICATION THAT 
ST THE REQUIREMENTS TO BE GRANTED A FILING DATE UNDER 
use 111. 

[PLICATION NUMBER: 08/538,123 
.ING DATE: October 2, 1995 




By Authority of the 

COMMISSIONER OF PATENTS AND TRADEMARKS 




DS< 

Certifying Officer 



NORMA WOODSON 




PATENT APPLICATION SERIAL NO. 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRAD EMA-RK OFFICE 
FEE ~EC"RD SHEET 



110 Mu 11/06/95 0853B123 



1 201 539.00 CK H6038B 



PTO-1 556 
(5/87) 




5 V'r, 



-a m 



Attorney Docket 
No . B6Q38B 



SPECIFICATION 
accompanying 
Application for Grant of U.S. Letters Patent 



JOINT 
INVENTORS : 



TITLE: 



Howard W. DeHoore 
10954 Shady Trail 
Dallas, Texas 7 5220 

Ronald M. Rendleman 
43 31 Royal Ridge 
Dallas, Texas 75229 

John W. Bird 

1514 Iroquois Circle 

Carrollton, Texas 7 5007 

"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE 
P LATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
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Field ri-F the Invention 

1 This invention relates generally to sheet-fed or veb- 

2 fed, rotary offset lithographic printing presses, and more 

3 particularly, to a new and improved inking/coating apparatus for 

4 the in-line application of aqueous or f lexographic printing inks, 

5 primer or protective/decorative coatings applied simultaneously to 

6 the plate and blanket of the first or any consecutive printing 

7 unit of any lithographic printing press. 

8 Background of t he Invention 

9 conventional sheet-fed, rotary offset printing presses 

10 typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 ^unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/or coated sheets are collected and stacked uniformly. 

15 In a typical sheet-fed, rotary offset printing press such as the 

16 Heidelberg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripper fingers which grip and pull freshly printed sheets froo 

2 the last impression cylinder and convey tne sheets to the sheet 

3 delivery stacker . 

4 Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent marking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another. The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5 ,113,2 5 5; 

13 5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard W. DeMoore, co-inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC™ . 

17 m some printing jobs, offsetting is prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

21 liquid solution over the freshly printed sheets to protect the ink 

22 from offsetting or set-off and improve the appearance of the 
2 3 freshly printed sheets. Such coatings are particularly desirable 

24 _ when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines, folding cartons 
2 6 and the like. 

27 Description of the Prior Art; 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 
. 31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 

33 blanket cylinder of the last printing unit of a printing press to 

34 be used to apply a coating material over the freshly printed 
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sheets- In U.S. Patent 4,841,903 (Bird) there are disclosed 
coating apparatus which can be selectively moved between the plate 
cylinder or the blanket cylinder of the last printing unit of the 
press so the last printing unit can only be used for coating 
purposes. However, when coating apparatus of these types are 
being used, the last printing unit cannot be used to print ink to 
the sheets, but rather can only be used for the coaMr.g operation. 
Thus, while coating with this type of in-line coating apparatus, 
the printing press loses the capability of printing on the last 
printing unit as it is converted to a coating unit . 

The coater of U.S. Patent 5,107,^90 (Sliker et al) is 
retractable along an inclined rail for extending and retracting a 
coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be installed between the last printing unit of the press and 
the delivery sheet stacker, and cannot be used for interunit 
coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 
separate, independent coaters located on the dampener side of a 
converted printing un^t for applying lacquer to a plate and to a 
rubber blanket. Consequently, although a plate and blanket are 
provided, the coating unit of Jahn's press is restricted to a 
dedicated coating operation only. 

Proposals have been made for overcoming the loss of a 
printing unit when in-line coating is used, for example as set 
forth in U.S. Patent 5,176,077 to Howard W. DeMoore (co-inventor 
and assignee) , which discloses a coating apparatus having an 
applicator roller positioned to apply the coating material to the 
freshly printed sheet while the sheet is still on the last 
impression cylinder of the press. This allows the last printing 
unit to print and coat simultaneously, so that no loss of printing 
unit capability results. 

Some conventional coaters are rail-mounted and occupy a 
large amount of press space and reduce access tc the press. 
Elaborate equipment is needed for retracting such coaters from the 
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1 operative coating position to the inoperative position, which _ © 

2 reduces access to the printing unit. 

3 Accordingly, there is a need for an in-line ink- 

4 ing/coating apparatus which does not result in the loss of a © 
• printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and f lexographic inks and coating 

materials simultaneously onto the plate and blanket on any litho- _* 

a graphic printing anit of any lithographic printing press , 

9 including the first printing unit. 

10 Objects of the Invention 

11 Accordingly, a general object of the present invention 

\k is to provide improved inking/coating apparatus which is capable ~~e 

13 of selectively applying ink or coating material to a plate on a 

14 plate cylinder or ink or coating material to a plate or blanket on 

15 a blanket cylinder. 7* 

16 A specific object of the present invention is to provide 

17 improved inking/ coating apparatus of the character described which 

18 is extendable into inking/coating engagement with either a plate 

19 on a plate cylinder or to a plate or blanket on a blanket 

20 cylinder. 

21 A related object of the present invention is to provide 

22 improved inking/ coating apparatus of tha character described which 

23 is capable of being mounted on any lithographic printing unit of 

24 the press and does not interfere with operator access to the plate ~ 

25 cylinder, blanket cylinder, or adjacent printing units. 

26 Another object of the present invention is to provide 

27 improved inking/coating apparatus of the character described, ~ 

28 which can be moved from an operative inking/coating engagement 

29 position adjacent to a plate cylinder or a blanket cylinder to a 

3 0 non-operative , retracted position . * 

31 Still another object of the present invention is to 

32 provide improved inking/coating apparatus of the character 

3 3 described, which can be used for applying aqueous, f lexographic — 

34 and ultra-violet curable inks and/or coatings in combination with 
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1 lithographic, f lexographic and waterless printing processes on any 

2 rotary offset printing press. 

3 A related object of the present invention is to provide 

4 improved inking/ coat ing apparatus of the character descr ibed , 

5 which is capable of applying aqueous or f lexographic ink or 

6 coating material on one printing unit, for example the first 

7 printing unit, and drying the inX or coati'ig material before it is 

8 printed or coated on the next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, f lexographic or lithographic inks or 

11 coating materials. 

12 Yet another object of the present invention is to 

13 provide improved inking/coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/or 

16 blanket of a printing unit of the press frota a single operative 

17 position, and from a single inking/coating apparatus. 

18 A related object of the present invention is to provide 

19 improved irJcing/ coating apparatus of the character described, in 
2 0 which virtually no printing unit adjustment or altera Lion is 

21 required when the inking/coating apparatus is converted from plate 

22 to blanket printing or coating and vice versa. 

23 Another object of the present invention is to provide 

24 improved inking/coating apparatus that can be operably mouitad in 
2 5 the dainpener space of any lithographic printing unit for ink- 

26 ing/coating engagement with either a plate on a plate cylinder or 

27 a plate or blanket on a blanket cylinder, and which does not 

28 interfere with operator movement or activities in the interunit 

29 space between printing units . 



3 0 Summary of the Invention 

31 The foregoing objects are achieved by a retractable, in- 

32 line inking/coating apparatus which is mounted on the dampener 

33 side of any printing unit of a rotary offset press for movement 

34 between an operative (on-impression) inking/ coating position and 



1 a retracted, disengaged (off-impression) position. The ink- 

2 ing/coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder or a blanket on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pii'iS which are mounted on the press side frames in the traditional 

7 da^ipener space of the printing unit in parallel alignment with the 

8 plate cylinder and the blanket cylinder. This dampener space 

9 mounting arrangement allows the inking/ coating unit to be 

10 installed between any ad j a cent printing units on the press . 

11 in the preferred embodiment, the app] icator head 

12 includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/ coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 

15 pair supporting an inking/coating applicator roller in alignment 

16 with the blanket cylinder, respectively, when the applicator head 

17 is in the operative position. Because of the pivotal support 

18 provided by the pivot pins, the applicator head can be extended 

19 and retracted within the limited space available in the tradition- 
2 0 al dampener space , without restricting operator access to the 

21 printing unit cylinders and without causing a printing unit to 

22 lose its printing capability. 

23 When the inking;/ coating apparatus is used in combination 

24 with a f lexographic printing plate and aqueous or f lexographic ink 

25 or coating material, the water component of the aqueous or 

26 flexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

2 8 interunit dryer and a high volume heat and moisture extractor 
29 assembly so that the freshly printed ink or coating material is 

3 0 dry before the sheet is printed or coated on the next printing 
31 unit. This quick drying process permits a base layer or film of 
3 2 ink, for example opaque white or metallic (gold, silver or other 
3 3 metallics) ink to be printed on the first printing unit, and then 
3 4 overprinted on the next printing unit without back-trapping or dot 
35 gain. 



-6- 



1 The construction and operation of the present invention 

2 will be understood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention . 



6 Brief Description of t^a Drawings 

7 FIGURE 1 is a perspective view of a sheet fed, rotary 

8 offset printing press having inking/coating apparatus emoodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/ coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 

15 ing/coating apparatus installed in the traditional ■ dampener 

16 position of the first, second and last printing units; 

17 FIGURE 4 is a simplified side elevational view showing 
IS the single head, dual cradle inking/ coating apparatus in the 

19 operative inking/coating position for simultaneously printing on 

20 tha printing plate and blanket on the fourth printing unit; 

2 1 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/coating apparatus in the 

23 operative position for spot or overall inking or coating on the 

24 blanket of the first printing unit, and showing the dual cradle 

25 inking/coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit ; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle inking/coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 
3 3 overall coating on the blanket; 
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1 FIGURE 7 is a schematic view showing a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/ coating apparatus for circulating temperature controlled 

4 ink or coating material to the inking/coating apparatus; 

5 FIGURE 8 is a side elevational view, partially broken 

6 away, and similar to FIGURE 6 which illustrates an alternative 

7 coating head arrangement; ~ * _~ 

8 FIGURE 9 is a simplified elevational view of a printing 

9 unit which illustrates pivotal coupling of the inking/coating 

10 apparatus on the printing unit side frame members; 

11 FIGURE lO is a view similar to FIGURE 2 in which a pair : 

12 of split applicator rollers are mounted in the upper cradle and 

13 lower cradle, respectively; * 

14 FIGURE 11 is a side elevational view of a split applica- 

15 tor roller; 

16 FIGURE 12 is a perspective view of a doctor blade 

17 reservoir which is centrally partitioned by a seal element; 

18 FIGURE 13 is a sectional view showing sealing engagement 

19 of the split applicator roller against the partition seal element ~" » 

20 of FIGURE 12; 

21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

22 "trates an alternative inking/coating embodiment; 1* 

23 FIGURE 15 is a simplified side elevational view of a 

24 substrate which has a bronzed-like finish which is applied by 

25 simultaneous operation of the dual applicator roller embodiment cf 

2 6 FIGURE 14;. 

27 FIGURE 16 is a side elevational view, partly in section, 

28 of a pan roller having separate transfer surfaces mounted on a 

29 split fountain pan; 

30 FIGURE 17 is a simplified side elevational view of the 

31 dual cradle inking/ coating apparatus, partially broken away, which V" 

32 illustrates an alternative inking/ coating head apparatus featuring 

33 a single doctor blade assembly, anilox applicator roller mounted 

3 4 on the lower cradle; and •* 
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1 - FIGURE 18 is a side elevational view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 

3 separate transfer surfaces, and a split fountain pan having 

4 separate fountain compartments, with the separate fountain 

5 compartments being supplied with different inks or coating 

6 materials from separate off-press sources. 

7 Detailed Description of the Preferred Embodiments 

8 As used herein, the term "processed" refers to printing 

9 ■ and coating methods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 UV-curable , aqueous and flexographic inks and/or coatings. The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 herein, the term "waterless printing plate" refers to a printing 

14 plate having image areas and non-image areas which are oleophilic 

15 and oleophobic, respectively. "Waterless printing ink" refers to 

16 an oil-based ink which does not contain a significant aqueous 

17 component. "Flexographic plate" refers to a flexible printing 

18 plate having a relief surface which is wettable by flexographic 
1? ink or coating material. "Flexographic printing ink or coating 

20 material" refers to an ink or coating material having a base 

21 constituent of either water, solvent or UV-curable liquid. "UV- 

22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing; inks and coating materials that can be cured 

24 (dried) photomechanically by exposure to ultraviolet radiation, 
2 5 and that have a semi-paste or gel- like consistency. "Aqueous 

2 6 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate" refers to a printing plate having 

29 image areas which are raised relative to non-image areas which are 

3 0 recessed. 

3 1 As shown in the exemplary drawings, the present 

3 2 invention is embodied in a new and improved in-line inking/coating 

3 3 apparatus, herein generally designated 10, for applying aqueous, 

34 flexographic or UV-curable inks or protective and/or decorative 
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1 coatings to sheets or webs printed in a sheet-fed .or web-fed, 

2 rotary offset printing press, herein generally designated 12. In 

3 this instance, as shown in FIGURE 1, the inking/coating apparatus 

4 10 is installed in a four unit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger Druckmaschinen AG of 

6 Germany under its designation Heidelberg Speedmaster SM102 (40" , 

7 10 2cm) . 

3 The press 12 includes a press frame 14 coupled at one 

9 end, herein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 20 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 

15 22, 24, 26 and 28 which can print four different colors onto the 

16 sheets as they are transferred through the press 12. The printing 

17 units are housed within printing towers Tl, T2 , T3 and T4 formed 
13 by side frame members 14, 15. Each printing tower has a delivery 
19 side 25 and a dampens,.- side 27. A dampener space 2*3 is partially 

2 0 enclosed bv the side frames on the dampener side of the printing 

21 unit. 

22 As illustrated, the printing units 22, 24 , 26 and 28 are 

23 substantially identical and of conventional design. The first 

24 - printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 

26 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2 , T3 

28 and T4 . Each of the first three printing units Z2 , 24 and 26 have 

29 a transfer cylinder 38 disposed to transfer the freshly printed 

30 sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40 . 

33 The last printing unit 28 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

3 5 supports the freshly printed sheet 18 as it is transferred from 
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the last, impression cylinder 36 to a delivery conveyor system, 
generally designated 44, which transfers the freshly printed sheet 
to the sheet, delivery stacker 20. To prevent smearing during 
transfer, a flexible covering is mounted on the delivery cylinder 
42, as described and claimed in U.S. Patent 4,402,267 to Howard W, 
DeMoore, which is incorporated herein by reference. The flexible 
covering is manufactured and sold by Printing Research, Inc. of 
Dallas, Texas, U.S.A., under its trademark SUPER BLUE®. Optional- • 
ly ( a vacuum-ass is ted sheet transfer assembly manufactured and 
sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 
its trademark BACVAC* can be substituted for the delivery transfer 
cylinder 42 and flexible covering. 

The delivery conveyor system 44 as shown in FIGURE 2 is 
of conventional design and includes a pair of endless delivery 
gripper chains 46, only one of which is shown carrying at regular 
spaced locations along the chains, laterally disposed gripper bars 
havirg gripper fingers used to grip the leading edge of a freshly 
printed or coated sheet 18 after it leaves the nip , between the 
impression cylinder 36 and delivery cylinder 42 of the Im- 
printing unit 28. As the leading edge is gripped by the gripper 
fingers, the delivery chains 46 pull the sheet away from the last 
impression cylinder 3 6 and convey the freshly, printed or coated 
sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, tr.o 
freshly printad and/or coated sheets S pass under a delivery dryer 
48 which includes a combination of infra-red thermal radiation, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying the ink and/or the protec- 
tive/decorative coating. Preferably, the delivery dryer 48, 
including the high performance heat and moisture extractor is 
constructed as described in U.S. Application Serial Number 
08/116,7 11, filed September 3, 1993, entitled "Infra-Red Forced 
Air Dryer and Extractor" by Howard C. Secor, Ronald M. Rendleman 
and Paul D. Copenhaver, commonly assigned to the assignee of the 
present invention, Howard w. DeMoore, and licensed to Printing 
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1 Research, Inc. of Dallas, Texas, U.S.A., which manufactures and 

2 markets the delivery dryer 48 under its trademark AIR BLANKET 1 "" . 

3 In the exemplary embodiment shown in FIGURE 3 , the first 

4 printing unit 22 has a flexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A flexographic printing plate 

7 PF is also mounted on the plate cylinder of the second printing 
3 unit 24. The form rollers of the inking roller train 52 shown 
9 mounted on the second printing unit 24 are retracted and locked 

10 off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plate PF of the second printing unit 24 by the inJc- 

12 ing/coating apparatus 10. 

13 A suitable flexographic printing plate PF is offered by 

14 E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under itrs 

15 trademark CYREL® . Another source is BASF Aktiengesellschaf t of 

16 Ludwigshafen, Germany, which offers a suitable flexographic 

17 printing plate under its trademark NYLOFLEX® . 

18 The third printing unit 26 as illustrated in FIGURE 3 

19 and FIGURE 4 is equipped for lithographic printing and includes an 

20 ir^;ing apparatus 50 having an inking roller train 52 arranged to 

21 transfer ink Q from an ink fountain 54 to a lithographic plate p 

22 mounted on the plats cylinder 32, This is accomplished by a 

23 fountain roller 56 and a ductor roller 57. The fountain roller 56 

24 - projects into the ink fountain 54, whereupon its surface picks up 

25 ink. The lithographic printing ink. Q is transferred from the 

26 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

2 8 areas of the lithographic printing plate P . 

29 The lithographic printing ink Q is transferred from t*ie 

30 lithographic printing plate P to an ink, receptive blanket B which 

31 is mounted on the blanket cylinder 34. The inked image carried on 

32 the blanket B is transferred to a substrate S as the substrate is 

3 3 transferred through the nip between the blanket cylinder 3 4 and 
34 the impression cylinder 36. 
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1 The inking roller arrangement 52 illustrated in FIGURE 

2 3 and FIGURE 4 is exemplary for use in combination with litho- 

3 graphic ink printing plates P. It is understood that a dampening 

4 system 58 having a dampening fluid reservoir DF is coupled to the 

5 inking roller train 52 (FIGURE 4), but is not required for water- 

6 less or f lexographic printing. 

7 The plate cylinder 32 of printing unit 28 is equipped 

8 with a waterless printing plate PW. Waterless printing plates are 

9 also referred to as dry planographic printing plates and are 

10 disclosed in the following U.S. patents: 3,310,187; Re. 30,670; 

11 4,086,093; and 4,853,313. Suitable waterless printing plates can 

12 be obtained from Toray Industries, Inc. of Tokyo, Japan. A 

13 dampening system is not used for waterless printing, and waterless 

14 (oil-based) printing ink is used. The waterless printing plate PW 

15 has image areas and non-image areas which are oleophil ic/hydrc- 

16 philic and oleophobic/hydrophobic , respectively. The waterless 

17 printing plate PW is engraved or etched, with the image areas 
IS being recessed with respect to the non- image areas. The image 
19 area of the waterless printing plate PW is rolled-up with tne 
2 0 f lexographic or aqueous printing ink which is transferred by the 

21 applicator roller 66- Both aqueous a.-vi oil-based inks and 

22 coatings are repelled from the non-image areas, and are retained 

23 in the image areas. The printing ink or coating is then trans- 

24 ferred from the image areas to an ink or coating receptive blanket 

25 B and is printed or coated onto a substrate S. 

2 6 For some printing jobs, a f lexographic plate PF or a 

2 7 waterless printing plate PW is mounted over a resilient packing 

28 such as the blanket B on the blanket cylinder 34, for example as 

29 indicated by phantom lines in printing unit 22 of FIGURE 5. An 

3 0 advantage of this alternative embodiment is that the waterless 
31 plate PW or the f lexographic plate PF are resiliently supported 
3 2 over the blanket cylinder by the underlying blanket B or other 
3 3 resilient packing. The radial deflection and give of the 
34 resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate . 

3 In that arrangement, a plate is not mounted on the plate 

4 cylinder 3 2 ; instead, a waterless plate PW is mounted on the 

5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly from the 

7 waterless printing plate PW to the substrate S. The water 

8 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

10 and moisture extractors so that the freshly printed aqueous or 

11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

13 Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

14 inking/coating apparatus 10 is pivotally mounted on the side 

15 frames 14, 15 for rotation about an axis X. The inking/coating 

16 apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 

17 gear train 64, an upper gear train 65, an applicator roller 66, a 

18 sealed doctor blade assembly 68 (FIGURE 6) , and a drip pan DP, all 

19 mounted on the frame 60. The external peripheral surface of the 

20 applicator roller 66 is wetted by contact with liquid coating 

21 material or ink contained in a reservoir 70. 

22 The hydraulic motor 62 drives the applicator roller 66 

23 synchronously with the plate cylinder 32 and the blanket cylinder 

24 34 in response to an RPM control signal from the press drive (not 

25 illustrated) and a feedback signal developed by a tachometer 72. 

26 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and. of the waterless 

30 printing plate must be closely controlled for good image reproduc- 

31 tion. For example, for waterless offset printing with TORAY 

32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

34 temperature to a very narrow range, for example 24 »C (75°F) to 

35 27-C (80°F) . 
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1 Referring to FIGURE 7, the reservoir 70 is supplied with 

2 ink or coating which is temperature controlled by a heat exchanger 

3 71. The temperature controlled l.nh or coating material is 

4 circulated by a positive displacement pump, for example a 

5 peristaltic pump, through the reservoir 70 and heat exchanger 71 
5 from a source 73 through a supply conduit 7 5 and a return conduit 

7 77. The heat exchanger 71 cools or heats the ink. or coating 

8 material and maintains the ink. or coating and the printing plate 
S within the desired narrow temperature range. 

10 According to one aspect of the present invention , 

11 aqueous/ f lexographic ink or coating material is supplied to the 

12 applicator roller 66, which transfers the aqueous/ f lexographic ink 
t~fl3 or coating material to the printing plate (FIGURE 7) , which may be 
|_=jl4 a waterless printing plate or a f lexographic printing plate. When 
t=~» 15 inking/ coating apparatus is used for applying aque- 
-IJl6 ous/f lexographic ink or coating material to a waterless printing 
'^17 plate FW, the inking roller train 52 is not required, and is 
I' 18 retracted away from the printing plate. Because the viscosity of 
□l9 aqueous/ f lexographic printing ink or coating material varies witn 
i " l_10 temperature, it is necessary to heat or cool tne aque- 
M=2i ous/ f Ideographic printing ink or coating material to compensate 
rT2 2 for ambient temperature variations to maintain the ink viscosity 

2 3 in a preferred operating range . 

2 4 For example, the temperature of the printing press can 

2 5 vary from around 60 °F (15°C) in the morning, to around 85°F (29°C) 

2 6 or more in the afternoon. The viscosity of aqueous/ f lexographic 

27 printing ink or coating material can be marginally high when the 

28 ambient temperature of the press is near 60°F (15°C), and the 

29 viscosity can be marginally low when the ambient temperature of 

30 the press exceeds 85°F (29°C) . Consequently, it is desirable to 

31 control the temperature of the aqueous / f lexographic printing ink 

32 or coating material so that it will maintain the surface tempera- 

3 3- ture of waterless printing plates within the specified temperature 
3 4 range. Moreover, the ink/coating material temperature should be 
35 controlled to maintain the tack of the aqueous/ f lexographic 
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1 printing ink or coating material within a desired range when the 

2 ink or coating material is being used in connection with f lexo- 

3 graphic printing processes. 

4 _ The applicator roller 6 6 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 

7 anilox roller is engraved with an array of closely spaced, shallow 

8 depressions referred as "cells" . Ink or coating from the 

9 reservoir 7 0 flows into the cells as the anilox roller turns 

10 through the reservoir. The transfer surface of the anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 6SB to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 6SA, 68B also seal the supply reservoir 70. 

15 The anilox applicator roller 66 is cylindrical and may 

16 be constructed in various diameters and lengths, containing cells 

17 of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 

20 pattern may be fine (many small cells per unit area) or coarse 

21 (fewer large cells per unit area) . 

22 By supplying the ink or coating material through the 

23 inking/coating apparatus 10 , more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 

25 a lithographic printing unit. Moreover, color intensity is 

26 stronger and more brilliant because the aqueous or* flexographic 

27 ink or coating material is applied at a much heavier fila 

2 8 thickness or weight than can be applied by the lithographic 
29 process, and the aqueous or flexographic colors are not diluted by 

3 0 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

3 2 structed as described in U.S. Patent 5,17 6,077 to Howard W. 

3 3 DeMoore, co-inventor and assignee, which is incorporated herein by 

3 4 reference. An advantage of using a sealed reservoir is that fast 

35 drying ink or coating material can be used. Fast drying ink or 
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coating material can be used in an open fountain 5 3 ( see FIGURE 
8); however, open air exposure causes the water and solvents in 
the fast-drying ink or coating material to evaporate faster, thus 
causing the ink or coating material to dry prematurely and change 
viscosity. Moreover, an open fountain emits unwanted odors into 
the press room. When the sealed doctor blade assembly is 
utilized, the pump (FIGURE 7) which circulates ink or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which supply 
the ink or coating reservoir 70 and helps to prevent the formation 
of air bubbles and foam within the ink or coating material. 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGURES 10-13 . In 
this arrangement , the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 
66C which separates a first engraved peripheral surface portion 
66A from a second engraved peripheral surface portion 66B. 
Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end seals 
134, 13 6 (FIGURE 12) of the doctor blade reservoir. The upper 
applicator roller 67 has engraved anilox metering surfaces 67A and 
67B which are separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13, the reservoir 
7 0 of the doctor blade head 68 is partitioned by a curved seal 
element 13 0 to form two separate chambers 7 OA, 7 OB . The seal 
element 13 0 is secured to the doctor blade head within an annular 
groove 132. The seal element 130 is preferably made of polyur- 
ethane foam or ether durable, resilient foam material. The seal 
element 130 is engaged by the seal band 66, thus forming a rotary 
seal which blocks the leakage of ink or coating material from one 
reservoir chamber into the other reservoir chamber. Moreover, the 
seal band provides an unprinted or uncoated area which separates 
the printed or coated areas from each other, which is needed for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 



Another- advantage of the split applicator roller 
embodiment is that it enables two or more flexographic inks or 
coating materials to be printed simultaneously within the same 
lithographic printing unit. That is, the reservoir chambers 70A, 
70B of the upper doctor blade assembly can be supplied with gold 
ink and silver ink, for example, while the reservoir chambers 70A, 
70B of the lower doctor blade assembly can be supplied with inks 
of two additional colors, for example opaque white ink and blue 
ink. This permits the opaque white ink to be overprinted with the 
gold ink, and the blue ink to be overprinted with the silver ink 
on the same printing unit on any lithographic press. 

Moreover , a catalyst can be used in the upper ioctor 
blade reservoir and a reactive ink or coating material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and higher gloss 
levels. 

The split applicator roller sections 67 A , 67B in the 
upper cradle position can be used for applying two separate inks 
or coating materials simultaneously, for example flexographic , 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an initiator layer and a micro- 
encapsulated layer simultaneously to separate blanket surface 
areas. Optionally, the metering surface portions 66A, 66B can be 
provided with different cell metering capacities for providing 
different printing effects which are being printed simultaneously. 
For example, the screen line count on one half -sect ion of an 
anilox applicator roller is preferably in the range of 2OO-600 
lines per inch (79-236 lines per cm) for half-tone images, and the 
screen line count of the other half-section is preferably in the 
range of 100-300 lines per inch (39-118 lines per cm) for overall 
coverage, high weight applications such as opaque white. This 
split arrangement in combination with dual applicator rollers is 
particularly advantageous when used in connection with "work and 
turn" printing jobs . 
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Referring again to FIGURE 8, instead of using the sealed 
doctor- blade reservoir assembly 68 as shown in FIGURE 6, an open 
fountain assembly 69 is provided by the fountain pan 53 which 
contains a volume of liquid ink Q or coating material. The liquid 
ink or coating material is transferred to the applicator roller 66 
by a pan roller 55 which turns in contact with ink Q or coating 
material in the fountain pan. If a split applicator roll-r is 
used, the pan roller 55 is also split, and the pan is divided into 
two pan sections 53A, 53B by a separator plate 53P, as shown in 
FIGURE 16. 

In the alternative embodiment of FIGURE 16, the pan 
roller 55 is divided" into two pan roller sections 55A, 55B by a 
centrally located, annular groove 59. The separator plate 53P is 
received within and centrally aligned with the groove 59, but does 
not touch the adjoining roller faces. By this arrangement, two or 
more inks or coating materials Ql, Q2 are contained within the 
open pan sections 55A, 55B for transfer by the split pan roller 
sections 53A, 53B, respectively. This permits two or more 
flexographic inks or coating materials to be transferred to two 
separate image areas on the plate or on the blanket of the same 
printing unit. This arrangement is particularly advantageous for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 

The frame 60 of the inking/coating apparatus 10 includes 
side support members 74, 76 which support the applicator roller 
66, gear train 64, gear train 65, doctor blade assembly 68 and the 
drive motor 62 . The applicator roller 66 is mounted on stub 
shafts 63A, 63B which are supported at opposite ends on a lower 
cradle assembly 100 formed by a pair of side support members 78, 
80 which have sockets 79, 81 and retainer caps 101, 103. The stub 
shafts are received in roller bearings 105, 107 which permit free 
rotation of the applicator roller 66 about its longitudinal axis 
Al (axis A2 in the upper cradle). The retainer caps 101, 103 hold 
the stub shafts 63A, 63B and bearings 105, 107 in the sockets 79, 
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1 81 and hold the applicator roller 66 in parallel alignment with 

2 the pivot axis X. 

3 The side support members 74, 76 also have an upper 

4 cradle assembly 102 formed by a pair of side support members 82, 

5 84 which are vertically spaced with respect to the lower side 

6 plates 78, 80. Eacn cradle 100, 102 has a pair of sockets 79, 81 

7 and 83, 85, respectively, for holding an applicator roller 66, 67 
3 for spot coating or inking engagement with the printing plate P on 
9 the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 

10 blanket B on the blanket cylinder 34. 

11 Preferably, the applicator roller 67 (FIGURE 8 , FIGURE 

12 9) the upper cradle (plate) position is an anilox roller having a 

13 resilient transfer surface. In the dual cradle arrangement as 

14 shown in FIGURE 2, the press operator can quickly change from 

15 blanket inking/coating to plate inking/coating within minutes, 

16 since it is only necessary to release, remove and reposition or 

17 replace the applicator roller 66. 

18 The capability to simultaneously print in the flexo- 

19 graphic mode, the aqueous mode, the waterless mode, or the litho- 

20 graphic mode on different printing units of the same lithographic 

21 press and to print or coat from either the plate position or the 

22 blanket position- on any one of the printing units is referred to 

2 3 herein as the LITHOFLEJC™ printing process or system. LITHOFLEX™ 

24 is a trademark of Printing Research, Inc. of Dallas, Texas, 

25 U.S.A., exclusive licensee of the present invention. 

26 Referring now to FIGURE 14, an inking/ coating apparatus 

27 10 having an inking/coating assembly 109 of an alternative design 

28 * is installed in the upper cradle position for applying ink and/or 

29 coating material to a plate P on the plate cylinder 32. According 

30 to this alternative embodiment, an applicator roller 67R having a 

31 resilient transfer surface is coupled to an anilox fluid metering 

32 roller which transfers measured amounts of printing ink or coating 

3 3 material to the plate P. The anilox roller 111 has a transfer 

34 surface constructed of metal, ceramic or composite material which 

35 is engraved with cells. The resilient applicator roller 67R is 
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1 interposed in transfer engagement with the plate P and the • 

2 metering surface of the anilox roller ill. The resilient transfer _ *. 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. • 

5 Referring now to FIGURE 17, an inking/coating apparatus 

6 10 having an alternative inJcing/coating assembly 113 is installed 

7 in the lower cradle assembly 100 for applying f lexographic or • 
3 aqueous ink: and/ or coating material Q to a plate or blanket 

9 mounted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an ^ji 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

£3 13 fountain pan 117. The liquid ink or coating material Q is ~~# 

transferred to the engraved transfer surface of the anilox roller 

1^15 66 as it turns in the fountain pan 117. Excess ink or coating 

'*;16 material Q is removed from the engraved transfer surface by a ""jf" 

*_G 17 single doctor blade 68B. The liquid ink. or coating material Q is 

^ : 18 pumped from an off -press source, for example the drum 73 shown in~ 

£»sl9 FIGURE 17, through a supply conduit 119 into the fountain pan 117 + 

?=? s 2 O by a> pump 12 0. 

u21 For overall inking or coating jobs, the metering 

Ci22- transfer surface of the anilox roller 66 extends over its entire — — 

23 peripheral surface. However, for certain printing jobs which 

2 4 print two or more separate images onto the same substrate, for 

2 5 example work and turn printing jobs, the metering transfer surface " » 

26 of the anilox applicator roller 66 is partitioned by a centrally 

2 7 located, annular undercut groove 66C which separates first and 

28 second metering transfer surfaces 66A, 66B as shown in FIGURE 11 ~£ 

29 and FIGURE 18. 

30 The single doctor blade 68B has an edge 63E which wipes 

31 simultaneously against the split metering transfer surfaces 66A, 9 ' . 

32 66B. In this single blade, split anilox roller embodiment 113, it 
33. . is necessary to provide dual supply sources, for example drums 

3 4 73A, 7 3B, dual supply lines 119A, 119B, and dual pumps 12 OA, 120B. 
35 Moreover, the fountain pan 117 is also split, and the pan 117 is 
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divided into two pan sections 117A, 117B by a separator plate 12 1 , 
as shown in FIGURE IS. The separator plate 121 is centrally 
aligned with the undercut groove 66C, but does not touch the 
adjoining roller faces . 

Although the single blade, split anilox applicator 
roller assembly 113 is shown mounted in the lower cradle position 
(FIGURE 17) , it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and used in 
the upper cradle position, as well. 

According to another aspect of the present invention, 
the inking/coating apparatus 10 is pivotally coupled on horizontal 
pivot pins 88P, 90P which allows the single head, dual cradle ink- 
ing/coating apparatus 10 to be mounted on any lithographic 
printing unit- Referring to FIGURE 9, the horizontal pivot pins 
88P, 90P are mounted within the traditional dampener space 29 of 
the printing unit and are secured to the press side frames 14, 15, 
respectively. Preferably, the pivot support pins 38P, 90P are 
secured to the press side frames by a threaded fastener. The 
pivot support pins are received within circular openings 88, 90 
which intersect the side support' members 74, 76 of the ink- 
ing/coating apparatus 10. The horizontal support pins 88P, 90P 
are disposed in parallel alignment with rotational axis X and with 
the plate cylinder and blanket cylinder, and are in longitudinal 
alignment with each other . 

Preferably, the pivot pins 88P, 90P are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
contact points Nl , N2 . By that arrangement , the transfer point 
between the applicator roller 66 and a blanket on the blanket 
cylinder 3 4 (as shown in FIGURE 8) and the transfer point between 
the applicator roller 66 and a plate on the plate cylinder 32 (as 
shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 
cylinder and the blanket cylinder, respectively. This permits the 
inking/ coating apparatus 10 to move clockwise to retract the 
applicator roller 66 to an of f -impression position relative to the 
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1 blanket cylinder in response to a single extension stroke of the 

2 power actuator arms 104A, 106A. Similarly, the applicator roller 

3 66 is moved counterclockwise to the on-impression operative 

4 position as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106A, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum collar portion bordering the circular 

9 openings 83, 90 forming a low friction journal. By this arrange- 

10 ment, the inking/coating apparatus 10 is freely rotataole 

11 clockwise and counterclockwise with respect to the pivot pins 33P, 

12 90P. Typically, the arc length of rotation is approximately 60 

13 mils (about 1.5 mm) . Consequently, the inking/ coat ing apparatus 

14 10 is almost totally enclosed within the dampener space 29 of the 

15 printing unit in the on-impression position and in the off- 

16 impression position. 

17 The cradle assemblies 10O and 102 position the applica- 
13 tor roller 66 in inking/coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/ coating 

20 apparatus lo is extended to the operative (on-impression) 

21 position. Moreover, because the inking/coating apparatus 10 is 

22 installed within the dampener space 29, it is capable of freely 

23 rotating through a small arc while extending and retracting 

24 without being obstructed by the press sidle frames or other parts 
2 5 ot the printing press. This makes it possible to install the ink- 
26 ing/coaci.rg apparatus 10 on any lithographic printing unit. 
2 7 Moreover, because of its internal mounting position within tr.a 
28 dampener space 29, the projection of the inking/coating apparatus 

2 9 10 into the space between printing units is minimal. This assures 

3 0 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on-impression) and retracted 

32 (of f -impression) positions. 

3 3 As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/coating apparatus 10 is counterclockwise from the retracted 
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1 (of f— impression) position to the operative (on— impression) 

2 position . 

3 Although the dampener' side installation is preferred, 

4 the inking/coating apparatus 10 can be adapted for operation on 

5 the delivery side of the printing unit, with the inXing/coating 

6 apparatus being movable from a retracted r (of f-impression) position 

7 to an on— impression position for engagement of the applicator 

8 roller with either a plate on the plate cylinder or a blanket on 

9 the blanket cylinder on the delivery side 25 of the printing unit. 

10 Movement of the inJcing/ coating apparatus 10 to the 

11 operative ( on— impression) position is produced by power actuators, 

12 preferably double acting pneumatic cylinders 104 , 106 which have 

13 extendable/retractable power transfer arms 104A, 106A, respective— 

14 ly . The first pneumatic cylinder 104 is pivotally coupled to the 

15 press frame 14 by a pivot pin 108, and the second pneumatic 

16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

17 pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer arms 104A, 106A are 

19 extended or retracted- The power transfer arm 104A is pivotally 

20 , coupled to the side support member 74 by a pivot pin 112. 

21 Likewise, the power transfer ana 106A is pivotally coupled to the 

22 side support member 76 by a pivot pin 114. 

2 3 _ As the power arms extend, the inking/ coat ing apparatus 

24 10 is rotated clockw-ise on the pivot pins 88P, 9 OP, thus moving 

2 5 the applicator roller 66 to the of f- impress ion position. As the 

2 6 power arms retract, the inking/ coater apparatus 6 0 is rotated 
27 counterclockwise on the pivot pins 8 8P, 90P, thus moving the 
23. applicator roller 66 to the on— impression position. The torque 
29 applied by the pneumatic actuators is transmitted to the ink- 

3 0 ing/coating apparatus 10 through the pivot pin 112 csnd pivot pin 

31 114. 

32 Fine adjustment of the on- impression position of the 
3 3 applicator roller relative to the plate cylinder or the blanket 
3 4 cylinder, and of the pressure of roller engagement, is provided by 
35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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has a threaded bolt 116 which is engagable with a bell crank 118 * 
The bell crank 118 is pivotally coupled to the side support member 
7 4 on a pin 120. One end of the bell cranX " 118 is engagable by 
the threaded bolt 116, and a cam roller 122 is mounted for 
rotation on its opposite end. The striking point of engagement "is 
adjusted by rotation of the bolt 116 so that the applicator roller 
66 is properly positioned for inking/coating engagement with the 
plate P or blanket B and provides the desired amount of ink- 
ing/coating pressure when the inking/coating assembly 60 is moved 
to the operative position. 

This arrangement permits the in— line inking/coating 
apparatus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the printing 
units when the inking/coating apparatus is in the extended (off- 
impression) position or retracted (on-impression) position. 
Moreover, when the in— line inking/coating apparatus is in the 
retracted position, the doctor blade reservoir and coating 
circulation lines can be drained and flushed automatically while 
the printing press is running as well as when the press has been 
stopped for change— over from one job to another or from one type 
of ink or coating to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque white or 
metallic gold, it is always necessary to dry the printed sub- 
strates between printing units before overprinting them . 
According to the present invention, the water component on the 
surface of the freshly printed or coated substrate S is evaporated 
and. dried by high velocity, hot air interunit dryer and high 
volume heat and moisture extractor units 12 4, 12 6 and 12 8, as 
shown in FIGURE 2, FIGURE 4 and FIGURE 5. The dryer /extractor 
units 124, 126 and 128 are oriented to direct high velocity heated 
air onto the freshly printed/coated substrates as they are 
transferred by the impression cylinder 3 6 and the intermediate 



1 transfer drum 40 of one printing unit and to another transfer 

2 cylinder 30 and to the impression cylinder 36 of the next printing 

3 unit. By that arrangement, the freshly printed flexographic ink 

4 or coating material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and ,high performance 

7 heat and moisture extractor units 124, 126 ana 128 utilize high 

8 velocity air jets which scrub and break-up the moist air layer 

9 which clings to the surface of each freshly printed or coated 

10 sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 2 ( FIGURE 4 and FIGURH 3) and onto the freshly printed/ coated 

15 sheet S as it is transferred by the impression cylinder 3 6 and 

16 transfer drum 40, respectively. 

17 Each dryer assembly includes a pair of air delivery 

18 dryer heads 124D, 126D and 128D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 

20 high performance heat and moisture extractor units 124, 126 and 

21 128 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No. 08/132,584, filed October "6, 19S3, 

23 , entitled M Hign Velocity Hot Air Dryer**, to Howard W. DeMoore, co- 
24. inventor and assignee of the present invention, and which is 

25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV™. 

28 The hot moisture-laden air displaced from the surface of 

2 9 each printed or coated sheet is extracted from the dryer exposure 

3 0 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124 , 126 and 128 . Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 
3 3 124D, 126D and 128D and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 

35 Best results are obtained when extraction is performed simulta- 
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1 neousiy with drying. Preferably, an extractor is closely coupled 

2 to the exposure zone Z at each dryer location as .shown in FIGURE 

3 4. Extractor heads 124E, 126E and 128E are mounted on the dryer 

4 heads 124D, 126D and 128D, respectively, with the longitudinal 

5 extractor air gap G facing directly into the exposure zone Z. 

6 According to this arrangement, each printed or coated sheet is 

7 dried before it is printed on the next printing unit . 

8 The aqueous water-based inks used in f lexographic 

9 printing evaporate at a relatively moderate temperature provided 

10 by the interunit high velocity hot air dryers /extractors 124, 126 

11 and 12 8 . Sharpness and print quality are substantially improved 

12 since the flexographic ink or coating material is dried before it 

13 is overprinted on the next printing unit. Since the freshly 

14 printed flexographic ink is dry, dot gain is substantially reduced 

15 and back— trapping on the blanket of the next printing unit is 

16 virtually eliminated. This interunit drying/extracting arrange- 

17 ment makes it possible to print flexographic inks such as metallic 

18 ink and opaque white ink on the first printing unit, and then dry- 

19 trap and overprint on the second and subsequent printing units. 

20 Moreover, this arrangement permits the first printing 

21 unit 22 to be used as a coater in which a flexographic, aqueous or 

22 UV— curable coating material is "applied to the lowest grade 

23 substrate such as recycled paper, cardboard, plastic and the like, 

24 to trap and seal-in lint, dust, spray powder and other debris and 

25 provide a smoother, more durable printing surface **hich can be 
2 6 overprinted on the next printing unit. 

27 A first down (primer) aqueous coating layer seals-in the 

2 8 surface of a low grade, rough substrate, for example, re-cycled 

2 9 paper or plastic, and improves overprinted dot definition and 

30 provides better ink lay-down while preventing strike-through and 

31 show-through. A flexographic UV-curable coating material can then 

3 2 be applied downstream over the primer coating, thus producing 

33 higher coating gloss. 

34 Preferably, the applicator roller 66 is constructed of 

35 composite ra;bon fiber material, metal or ceramic coatee metal 
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1 when it is used for applying in* or coating material to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) - pearlescent, 

11 metallics (gold, silver and other metals), glitter, scratch and 

12 sniff (mic-o-encapsulated fragrance), scratch and reveal, 

13 luminous, pressure-sensitive adhesives and the like, as well as 

14 UV- curable and aqueous coatings. 

15 With the dampener assembly removed from the printing 

16 unit, the inking/coating apparatus 10 can easily be installed in 

17 the dampener space for selectively applying flexographic inks 

18 and/or coatings to a flexographic or waterless printing plate or 

19 to the blanket. Moreover, overprinting of the flexographic inks 

20 and coatings can be performed on the next printing unit since the 

21 flexographic inks and/or coatings are dried by the high velocity, 

22 hot air interunit dryer" and high volume heat and moisture 

23 extractor assembly of the present invention. 

2 4 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 

2 6 binders which fix the pigments onto the surface of the substrate, 

27 waxes, defoamers, thickeners and solvents. Aqueous printing inks 

28 predominantly contain water as a diluent and/or vehicle. The 

29 thickeners which are preferred include algonates, starch, 

30 cellulose and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 

3 2 as veil as inorganic pigments may be derived from dyes which are 
3 3 insoluble in water and solvents. Suitable binders include 
34 acrylates and/or polyvinylchloride . 
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1 When metallic inks are printed, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per cm) . Prefera- 

6 bly, in order to keep the anilox roller cells* clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steven M. Person, 

9 assigned to Howard W. DeMoore, and licensed to Printing Research, 

10 Inc. of Dallas, Texas, U.S.A. , which is incorporated herein by 

11 reference . 

!2 The inking/ coating apparatus 10 can also apply uv- 

13 curable inks and coatings. If UV-curable inks and coatings are 

14 utilized, ultra-violet dryers/ extractors are installed adjacent to 

15 the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

17 it will be appreciated that the LITHOFLEX™ printing 
IS process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 

20 simultaneously operating another printing unit of the same press 

21 in either the f lexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down-time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/coating 
3 0 apparatus 10 is in the retracted position. It is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the inking/ coating 
3 4 apparatus 10 from the press. 
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1 It is possible to spot coat or overall coat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next j ob . 

9 The positioning of the applicator roller relative to the 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFLEX™ process. Although 

13 automatic extension and retraction have been described in 
1 = 1 14 connection with the exemplary embodiment, extension to the 

, * ^ 15 operative (on— impression) position and retraction to a non- 

jj i6 operative ( of f -impression) position can be carried out manually, 

. > , V? 17 if desired. In the manual embodiment, it is necessary to latch 

' - 7 18 the inking/coating apparatus 10 to the press side frames 14, 15 in 

'^T^ O 19 the operative (on-impression) position, and to mechanically prop 

rV 2 0 the inking/ coating apparatus in the of f - impress ion (retracted) 

H= 21 position. 

— "/T 22 Referring again to FIGURE 8, an applicator roller 66 is 

23 mounted on the lower cradle assembly 100 by side support members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 
- m ~ - ' 25 cradle assembly 102 by side support members 82, 84. According to 

>' 26 this arrangement, the inking/coating apparatus 10 can apply 

.27 printing ink and/or coating material to a plate on the plate 

j-^-fj-*. 28 cylinder, while simultaneously applying printing ink and /or 

29 coating material to a plate or a blanket on the blanket cylinder 



30 of the same printing unit. When the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 
1 33 unit, a "double bump" or double inking films or coating layers are 

i^jptt 34 applied to the substrate S during a single pass of the substrate 

3 5 through the printing unit. The tack of the two inks or coating 
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1 materials must be compatible for good transfer during the double 

2 bump. Moreover, the inking/coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques , a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on— line application of bronze material by conventional flexo- 

10 graphic or lithographic printing will only produce a smooth , 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off -tine methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 

17 67R, 66 to produce an uneven surface finish having a bronze— like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the flexographic bronze 

20 ink is applied simultaneously to the plate and to the blanket by 

21 the dual cradle inking/coating apparatus 10 as shown in FIGURE 14. 

22 A resilient applicator roller 67R is mounted in the upper cradle 

23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor clade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic Ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

30 the upper cradle position 102. At the same time, flexographic 

31 and/or bronze ink or coating material having relet iveiy fine, 

32 metallic particles 142 is transferred to the blan) ot B by the 

33 anilox roller 66 which is mounted on the lower crad". a 100. 

34 The metering surfaces of the upper and low -r applicator 

35 rollers have different cell sizes and volumetric capacities which 
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1 accommodate the coarse and fine metallic particles. For example, 

2 the anilox roller 111 mounted in the upper cradle position 102 

3 which transfers the coarse metallic particles 140 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200—600 lines per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blanket, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 140. As both bronze layers are offset onto the 

12 substrate S , the layer of fine metallic particles 14 2 is printed 

13 onto the substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

15 metallic particles 142 cover the substrate which would otherwise 

16 be visible in the gaps between the coarse metallic particles 140. 

17 The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-like finish and 

19 appearance. 

2 0 Particulate materials other than metal can be used for 

21 producing a textured finish. For example, coarse and fine 

22 particles of metallized plastic (glitter) , mica particles 
2 3 (pearlescent) and the like , can be substituted for the metallic 
24 particles for producing unlimited surface variations, appearances 

2 5 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having irregular form and size, can be used to 

3 0 good advantage. 

31 Solid metal particles in platelet form, which are good 

32 reflectors of light, are preferred for producing the bronzed-like 
3 3 appearance and effect. However, various textured finishes, which 
34 could have light-reflective properties, can be produced by using 
3 5 granular materials such as stone grit. Most commonly used metals 
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1 include copper, zinc and aluminum. Other ductile metals can be m 

2 used, if desired. Moreover, the coarse and fine particles need 

3 not be made of the same particulate material. Various effects and 

4 textured appearances can be produced by utilizing diverse m 

5 particulate materials for the coarse particles and the fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed frox- the upper cradle m 

8 position, and either fine or coarse particle ink or coating 

9 material can be printed from the lower cradle position, depending 

10 on the special or surface finish that is desired . m 

11 It will be appreciated that the last printing unit 28 **. 

12 can be configured for additional inking/coating capabilities which 

13 include lithographic, waterless, aqueous and flexographic « 

14 processes. Various substrate surface effects (for example double 

15 bump or triple bump inking/ coating or bronzing) can be performed 

16 on the last printing unit. For triple bump inking/coating, the ~~ « 

17 last printing unit 28 is equipped with an auxiliary in— line inking 

18 or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4 . The 

19 in-line inking or coating apparatus 97 allows the application of ~" « 

20 yet another film of ink or a protective or decorative layer of 

21 coating material over any freshly printed or coated surface 

22 effects or " special ~ treatments , thereby producing a triple bump. *m> 

23 The triple bump is achieved by applying a third film of ink or 

24 layer of coating material over the freshly printed or coated 

25 double bump simultaneously while the substrate is on the impres- « 

26 sion cylinder of the last printing unit. 

27 When the in-line inking/coating apparatus 97 is 

28 installed, it is necessary to remove the SUPER BLUE® flexible ~ 5 

29 covering from the delivery cylinder 42, and it is also necessary 

30 to modify or convert the delivery cylinder 42 for inking/coating 

31 service by mounting a plate or blanket B on the delivery cylinder 

32 42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 

33 under the plate or blanket B, thereby packing the plate or blanket 

34 B at the correct packed-to-print radial clearance so that ink or m 
3 5 coating material will be printed or coated onto the freshly 
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printed substrate S it transfers thorough the nip between the 

plate or blanket B on the converted delivery cylinder 4 2 and the 
last impression cylinder 3 6. According to this arrangement , a 
freshly printed or coated substrate is overprinted or overcoated 
with a - third film or layer of ink or coating material simulta- 
neously while a second film or layer ot ink or coating material is 
being over— printed or over— coated on tl*e last impression cylinder 
36. 

The auxiliary inking/ coating apparatus 97 and the 
converted or modified del i very cylinder 4 2 are mounted on the 
delivery drive shaft 43- The inking/coating apparatus 97 includes 
an applicator roller, preferably an anilox applicator roller 97A, 
for supplying ink or coating material to a plate or blanket B on 
the modified or converted delivery cylinder 42. The in— line 
inking/ coating apparatus 97 and the modified or converted delivery 
cylinder 42 are preferably constructed as described in U.S. Patent 
5, 176, 077 to Howard W . DeMoore ( co— inventor and assignee) , which 
is hereby incorporated by reference . The in— 1 ine inking/ coat ing 
apparatus 97 is manufactured and sold by Printing Research, Inc. 
of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 
COATER 7 " . 

After the delivery cylinder 4 2 has been modif ied or 
converted for inking/coating service, and because of the reduced 
nip clearance imposed by the plate or blanket B, the modified 
delivery cylinder 42 can no longer perform its original function 
of gxiidine; and transferring the freshly printed or coated 
substrate. Instead, the modified or convertec delivery cylinder 
4 2 functions as a part of the inking/ coating apparatus 97 by 
printing or coating a third down film of ink or layer of coating 
material onto the freshly printed or coated substrate as it is 
simultaneously printed or coated on the last impression cylinder 
36. Moreover, the mutual tack between the second down ink film or 
coating layer and the third down ink film or coating layer causes 
the overprinted or overcoated substrate to cling to the platn or 



-34- 



1 blanket, thus opposing or resisting separation of the substrate 

2 from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 9 9 is mounted adjacent the mod if ied or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 

6 purpose of the vacuum-assisted transfer apparatus 99 is to 

7 separate the freshly overprinted or overcoated triple bump 
3 substrate from the plate or blanket B as the substrate transfers 
9 through the nip. The vacuum-assisted transfer apparatus 99 

10 produces a pressure differential across the freshly overprinted or 

11 overcoated substrate as it transfers through the nip , thus 

12 producing a separation force onto the substrate and providing a 

13 clean separation from the plate or blanket B . 

14 The vacuum-assisted transfer apparatus 99 is preferably 

15 constructed as described in U.S. Patent Nos . 5,113,255; 5,127,329; 

16 5,205,217; 5,228,391;. 5,243,9 09; and 5,419,254, all to Howard W. 

17 DeMoore, co-inventor, which are incorporated herein by reference. 

18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
20, trademark BACVAC m . 

2 1 Although the present invention and its advantages have 

22 been described" in detail, it should be understood that various 

23 changes, substitutions and alterations can be made herein without 

24 departing from the spirit and scope of the present invention as 
2 5 defined by the appended claims. 
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What is claimed is: 



v ^ 1 v 



1 1. A method for printing in a rotary offset press of 

2 the type including first and second printing units, the first 

3 printing unit having a f lexographic printing plate, a blanket, an 
a impression cylinder and inking/coating applicator means for 

5 applying aqueous or f lexographic printing ink or coating material 

6 to the f lexographic printing plate and/or to the blanket, 

7 comprising tha following steps performed in succession in the 
3 first printing unit: 

9 applying a first spot or overall coating of aqueous 

10 or flexographic printing ink or coating material to the flexo- 

11 graphic printing plate; 

12 transferring the aqueous or flexographic printing 

13 ink or coating material from the flexographic printing plate to 

14 the blanket; 

15 applying a second spot or overall film of aqueous 

16 or flexographic printing ink or layer of coating material to the 

17 blanket; 

18 transferring ink or coating material from the 

19 blanket to a substrate as the substrate is transferred through the 

20 nip between the blanket and the impression cylinder; and, 

21 drying the aqueous or flexographic ink or coating 

22 material on the freshly printed or coated substrate before the 

23 substrate is printed, coated or otherwise processed on the second 

24 printing unit. 



1 2. The printing method as defined in claim l, 

2 including the steps: 

3 " applying a primer coating of an aqueous or 

4 flexographic ink or coating material to a substrate in the first 

5 printing unit; 

6 trapping and sealing particulate material such as 

7 dust, lint, anti-offset spray powder and the like under the primer 

8 coating; 
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drying the primer- coating on the substrate before 
the substrate is printed or coated on the second printing unit ; 
and , 

overprinting the freshly coated substrate in the 
second printing unit. 



1 3. The printing method as defined in clai-i 1, 

2 wherein the drying step is performed by directing 

3 heated air onto the freshly printed or coated substrate while the 

4 freshly printed or coated substrate is in contact with the 

5 impression cylinder of the first printing unit. 



1 
2 
3 
4 
5 
6 
7 
8 



4. The printing method as defined in claim 1, 
including the steps: 

transferring the freshly printed or coated 
substrate to an intermediate transfer cylinder disposed between 
the first and second printing units; and, 

drying the freshly printed or coated substrate 
while said substrate is in contact with the intermediate transfer 
cylinder. 



1 
2 
3 
4 
5 



5. The printing method as defined in claim 1, wherein: 
the drying step is performed by directing heated 
air onto the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contact with an impression 
cylinder in the second printing unit. 



1 6. The printing method as defined in claim 1, wherein 

2 the drying step is performed by directing heated air from a dryer 

3 . onto the freshly printed or coated substrate, and including the 

4 step: 

5 extracting hot air, moisture and volatiles from an 

6 exposure zone between the freshly printed or coated substrate and 

7 the dryer while the freshly printed or coated substrate is in 

8 contact with the impression cylinder of the first printing unit. 
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1 7. The printing method as defined in claim l, 

2 including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; 

6 directing heated air from a dryer onto the freshly 

7 printed or coated substrate while said substrate is in contact 

8 with the intermediate transfer cylinder; and, 

9 extracting hot air, moisture and volatiles from an 

10 exposure zone between the freshly printed or coated substrate and 

11 said dryer while the freshly printed or coated substrate is in 

12 contact with the intermediate transfer cylinder. 

1 8. The printing method as defined in claim 1, 

2 including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an impression cylinder on the second printing unit; 

5 directing heated air from a dryer onto the freshly 

6 printed or coated substrate while said substrate is in contact 

7 with the impression cylinder of the second printing unit ; and , 

8 extracting hot air, moisture and volatiles from an 

9 exposure zone between the freshly printed or coated substrate and 

10 said dryer while said substrate is in contact with the impression 

11 cylinder of the second printing unit. 

1 9. A method for providing an uneven printed or coated 

2 layer on a substrate in a rotary offset printing press of the type 

3 including a printing unit having a plate cylinder, a flexographic 

4 printing plate mounted on the plate cylinder/ a, blanket cylinder, 

5 a plate or blanket mounted on the blanket cylinder, an impression 

6 cylinder and applicator* means for applying aqueous or flexographic 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps performed in succession in the 
10 printing unit: 

-38- 



• 



11 applying a first c own layer of jr. -j -_vs or flexo- 

12 graphic inJc or coating material containing relatively coarse 

13 particles to the flexographic plate; 

14 transferring the relative; coarse particle 

15 printing ink or coating material from the flexographic printing 

16 plate to the plate or blanket on the blanket cylinder; 

17 applying a second down layer of aqueous or 
IS flexographic printing ink or coating material containing relative- 

19 ly fine particles onto the relatively coarse particle printing ink 

20 or coating material; 

21 transferring the coarse and fine particle ink or 

22 coating material from the blanket or plate on the blanket cylinder 
2 3 onto a substrate as the substrate is transferred through the nip 
2 4 between the blanket cylinder and the impression cylinder; and, 
25 drying the freshly printed or coated substrate 
2 6 before the freshly printed or coated substrate is subsequently 
27 printed, coated or otherwise processed. 

1 10. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise a metal selected from the group 

3 including copper, zinc and aluminum. 

1 11. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise a non-metallic material 

3 selected from the group consisting of mica, silicon, stone grit 

4 and plastic. 

1 12. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise diverse particulate materials, 

3 respectively. 

1 13 . A method for printing or coating a substrate on the 

2 last printing unit of a rotary offset printing press of the type 

3 including a plate cylinder, a printing plate mounted on the plate 

4 cylinder, a blanket cylinder, a plate or blanket mounted on the 

-39- 



1 



5 blanket cylinder, an impression cylinder, inking/coating apparatus 

6 for applying printing ink or coating material s isult-r.acus ly or 

7 separately to the flexographic printing plate and/or to the plate 

8 or blanket on the blanket cylinder, and including an ink- 

9 ing/coating cylinder mounted adjacent the last printing unit for 

10 printing a film of ink or layer of coating material over a freshly 

11 printed substrate, comprising the steps: 

12 applying a first down film of printing ink or layer 

13 of coating material to the printing plate; 

14 transferring printing ink or coating material from 

15 the printing plate to a plate or blanket on the blanket cylinder; 

16 applying a second down film of printing i^ 1 - r 

17 layer of coating material over the first down film or Uyt^ on t*ie 

18 plate or blanket on the blanket cylinder ; 

19 transferring ink or coating material from the 
2 0 blanket or plate on the blanket cylinder onto a substrate as the 

21 substrate is transferred through the nip between the blanket 

22 cylinder and the impression cylinder; and 

2 3 simultaneously printing a third down film of 

2 4 printing ink or layer of coating material over the second down 

25 film of ink or layer of coating material while the second down 

26 film or layer is being printed or coated on the last impression 

27 cylinder . 



1 14 . A method for printing or coating a substrate in a 

2 rotary offset printing press of the type including a printing unit 

3 having a plate cylinder, a flexographic printing plate mounted on 

4 the plate cylinder, a blanket cylinder, a plate or blanket mounted 

5 on the blanket cylinder, an impression cylinder, and ink- 

6 ing/coating apparatus for applying flexographic or aqueous 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps: _ __ _ 



--'"3 
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10 


applying a first down film or layer of f lexographic 


;.: 




i i 


or aqueous printing ink or coating material to the f lexographic 






12 


printing plate ; 






13 


transferring printing ink or coating material from 






14 


the f lexographic printing plate to the plate or blanket on the 






15 


blanket cylinder; 


is 




16 


applying a second down film or layer of aqueous or 






17 


f lexographic printing ink or coating material over the first down 


: -J 




18 


film or layer on the plate or blanket on the blanket cylinder; 






19 


transferring ink or coating material from the 






20 


blanket or plate on the blanket cylinder onto a substrate as the 






21 


substrate is transferred through the nip between the blanket 


— ; 




22 


cylinder and the impression cylinder; and, 




LlJ . 


2 3 


drying the freshly printed or coated substrate 


- 




2 4 


before the substrate is subsequently printed, coated or otherwise 








processed * 
















- 




s 


1 


15* A method of printing or coating a substrate in a 






2 


rotary offset printing press as set forth in claim 14 , wherein the 




m 


•7 
J 


printing unit is the last printing unit of the rotary offset 




rl 










J 


printing unit for transferring the freshly printed substrate along 




- 


g 


a suestrate travel pcitxi , xxiduuxng tne steps - 










> 
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or blanket on the delivery cylinder; 






Q 


uransi emng x rue or coauing uaueriai to trie piate 






10 


or blanket on the modified delivery cylinder; and 


» 




11 


transferring a third down film or layer of aqueous 
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13 


blanket over the second down film or layer simultaneously while 






14 


the freshly printed or coated substrate is on the last impression 






15 


cylinder of the last printing unit. 


• 




1 


16. A method for rotary offset printing as defined in 






2 


any one of claims 1, 9, 13 or 14, including the steps: 



1 

4 



"5 




••RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMP EN ER 
SIDE OF THE FIRST FRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS ** 



Abstract of the Disclosure 

1 A retractable in-line inking/coating apparatus can apply 

2 either spot or overall inking/coating material to a plate and/or 

3 a blanJcet on the first printing unit or on any consecutive 

4 printing unit of any rotary offset printing press. The inJc- 

5 ing/coating apparatus is pivotally mounted within the conventional 

6 dampener space of any lithographic printing unit. The aqueous 

7 component of the flexographic printing ink or aqueous coating 

8 material is evaporated and dried by high velocity, hot air dryers 

9 and high performance heat and moisture extractors -io that the 

10 aqueous or flexographic ink or coating material on a freshly 

11 printed or coated sheet is dry and can be dry— trapped on the next 

12 printing unit. The inking/coating apparatus includes dual cradles 

13 that support first and second applicator rollers so that the ink- 

14 ing/coating apparatus can apply a double bump of aque- 

15 ous/ flexographic or UV-curable printing ink or coating material to 

16 a plate on the plate cylinder, while simultaneously applying 

17 aqueous, flexographic or UV-curable printing ink or coating 

18 material to a plate or a blanJcet on the blanket cylinder, and 

19 thereafter onto a sheet as the sheet is transferred through the 

20 nip between the blanket cylinder and the impression cylinder. A 

21 triple bump is printed or coated on the last printing unit with 

22 the aid of an impression cylinder inking/ coating unit. 



3 
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Attorney Docket 

B6038B 



SMALL ENTITY 
INDEPENDENT INVENTOR 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



DECLARATION CLAIMING SMALL ENTITY STATUS 
(37 C.F.R. §1.9(0 and §1.27 ftO) - INDEPENDENT INVENTOR 



I / How spn ytf. demoor e . hereby declare that I qualify 
as an indsparJent invfjr,:cr defined in 37 C.F.R. §1.9 (c) for 

the purposes of paying reduced fees under Section 4 1(a) and (b) 
of Title 35, United States Code, to the U.S. Patent and Trademark 
Office with regard to the invention entitled 

"RETRACTABLE PR I NTINC/ COATING UNIT OPERABLE ON THE 
PLATE AN'O 3LAHKZT CYLINDERS SIMULTANEOUSLY FROM THE 
uAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE FRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 



X in the application filed herewith. 

in U.S. application Serial No. filed 



patent No. , issued . 

I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey or license, any rights in the invention to any person who 
cculd not be class if ied _ as an independent inventor under 37 
C.F.R. 51.9(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. 51.9(d) or a non-profit organization under 37 C.F.R. 
51.9(e). 

Each person, concern or organization to which I have 
assigned* granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

no such person, concern or organization exists- 



Full Name 
, Address 



X any such person, concern or organization is iden- 
tified below, if applicable: 

Printing Research. Inc. 

J 10954 Shady Trail 



Dallas, Texas 7522Q 



individual 



small business concern 



nonprof it organizat i on 



I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. §1. 28(b). 

I hereby declare that alJ statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the Knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: Howard W. DeMccrg 



Date : 



j j j ' Signature of ^Inventor 
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Attorney Docket 

B6038B 



SMALL ENTITY 
INDEPENDENT INVENTOR 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



DECLARATION CLAIMING SMALL ENTITY STATUS 
(37 C.F.R. §1.9(0 and §1.27 (b)) - INDEPENDENT INVENTOR 



I , RONALD M. RENDLEMAN , hereby declare that I qualify 
as an independent inventor as defined in 37 C.F.R. §1.9 (c) for 
the purposes of paying reduced fees under Section 4 1(a) and (b) 
of Title 35, United States Code, to the U.S. Patent and Trademark 
Office with regard to the invention entitled 

"RETRACTABLE PRINTING / COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPEN ER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" , 



X in the application filed herewith. 

in U.S. application Serial No. filed 



patent No. . , issued . 

I have not assigned, granted, conveyed or licensed, and 
aia under no obligation under contract or law to assign, grant, 
ccnvey or license, any rights in the invention to any person who 
could not be classified as an independent inventor under 37 
C.F.R. §1.9(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. §1. 9(d) ct a non-Drof it organization under 37 C.F.R. 
51.9(e) . 

Each person, concern or organization to which I have 
assigned, granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 



no such person , concern or organization exists . 



Full Name 
Address 



X any such person, concern or organization is iden- 
tified below, if applicable: 

Howard w . DeMoore 

10954 Shadv Trail 



Dallas. Texas 75220 



individual 



small business concern 



nonprofit organization 



I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to pay: r.^, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 c.F.R. §1. 28(b) . 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
• statements were made with the knowledge that willful false 
statements and the 1 ike so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 13 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: Ronald M. Rendleman 
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Attorney Docket 

B6038B 



SMALL ENTITY 
INDEPENDENT INVENTOR 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



DECLARATION CLAIMING SMALL ENTITY STATUS 
(37 C.F.R. §1.9(0 and §1.27 (b)) - INDEPENDENT INVENTOR 



I, JOHN W. BIRD . hereby declare that I qualify as an 
independent inventor as defined in 37 C- F.R. SI- 9(c) for the 
purposes of payina reduced fees under Section 4 1(a) and (b) of 
Title 35, United States Code, to the U.S. Patent and Trademark 
Office with regard to the invention entitled 

"RETRACTABLE PRINTING / COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS • SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 



X in the applic- iion filed herewith. 

in U.S. application Serial No. 



patent No.' , issued . 

I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey or license, any rights in the invention to any person who 
could not be classified as an independent inventor under 37 
C.F.R. §1.9(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. §1.9(d) or a non-profit organization under 37 C.F.R. 
Sl.9(o). 

Each person, concern or organization to which I have 
assigned, granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

' no such person, concern or organization exists. 



Full Name 



< any such p~ 

tif ied be J.. -. 

Howard W. DeMoore 



:ce_> or organization Is iden- 
applicable : 



Address 



10954 



;d v Trail 



Dal 



xas_ 75220 
uel 



small business concern 



. onprof it organization 



I ackno 



the dut> to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying , the earliest of the issue fee or any ma inte nance 
f ee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. §1. 28(b). 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine ^r 
imprisonment , or both , under Section 1001 of Title IS of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: John w. Bird 



Signature of Inventor 



□ TOM '76J31B1DOCS*^3» St 2 




PATENT 



JOINT 
UTILITY 



Attorney Docket 
No . B6Q38B 



DECLARATION AND POWER OF ATTORNEY 



We, HOWARD W. DEMOORE , RONALD M. RENDLEMAN and JOHii W. 
BIRD , joint inventors herein, hereby declare that: 



Our res idence , post office address and citizenship are 
as stated below next to our names. 

We believe that we are the original, first and joint 
inventors of the subject matter which is claimed and for which 
a patent is sought on the invention entitled 

"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" , 

the specification of which is attached hereto. 

We hereby state that we nave reviewed and understand 
the contents of the above identified specification, including tne 
claims, as amended by any amendment referred to in tnis declara- 
tion . 

We each individual ly acknowledge the duty to disclose 
to the U.S. Patent Office all information known to me that is 
material to the patentability of any claim in accordance with 
Title 37, Code of Federal Regulations, §1.56, and which is 
material to the examination of this application, namely, 
information where there is a substantial likelihood that a 
reasonable examiner would consider it important in deciding 
whether to allow the application to issue as a patent. 

We hereby claim foreign oricrity benefits under Title 
35, United States Code G119 of any foreign app 1 icat ion ( s > for 
patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's 
certificate having a filing dule before that of the application 
on which priority is claimed : 



Country 



Application No. 



Filing Date 

( day . month, vearl 



- NONE 
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We hereby claim the benefit under Title 35, United 
States Code S120 of any United States application < s ) listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States applica- 
tion in the manner provided by the first paragraph of Title 35, 
United States Code $112, we acknowledge the duty, to disclose 
material information as defined in Title 37, Code of Federal Reg- 
ulations SI. 56 (a) which occurred between the filing date or the 
prior application and the national or PCT international filing 
date of this application: 

U.S. Serial No. U.S. Filing Date Status 

08/435,798 May 4, 1995 Pending 



We hereby appoint DENNIS T. GRIGGS, Registration No. 
27 , 790., Of the firm of AKlli , GUMP, STRAUSS, HAUER & FELD , L.L.P., 
our attorney to prosecute this application and to "transact all 
business in the U.S. Patent and Trademark Office connected 
therewith. We request that all correspondence be addressed to: 

Uejinis T . Griggs 

Akin, Gump, Strauss, Hauer & Feld, L.L.P. 
17 0 0 P acif ic .Avenue,, _ Suite 4100 
Dallas', Texas 75201-4618 



Phone: .2 14/969-2747 

We hereby declare that all statements made herein of 
our own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment , or both , under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issued 
thereon. 

| , o ^ 

1 Full name of 

first joint Inventor : Howard W. DeMoore 



Residence : 



citizenship: 

Posi Office Address: 10954 Shady Trail 

Dallas, Texas 75220 



Date: ?/ / 1 / S 



Dallas, Texas 



U.S. 




s-pts Full name of 



J* 



second joint Inventor: 
Residence : 
Citizenship: 
Post Office Address: 



Date: 



3- 



Full name of 

third joint Inventor : 

Residence : 



Ronald M. Rendleman 



Dallas , Texas 



U.S. 



43 31 Royal Ridge 
Dallas, Texas 75229 



Ronald M. Rendl^—" 




John W. Bird 



Carrollton, Texas 



Citizenship: 

Post Office Address: 



United Kingdom 

1514 Iroquois Circle 
Carrollton, Texas 7 500*7 



in U R -i i-H 1 



John W. Bird 




-3- 




Attorney Docltet No. 

B6038B 



SHALL ENTITY 
SMALL BUSINESS CONCERN 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL 
ENTITY STATUS (37 C.F.R. §1.9(0 and § 1.27(c))- 
^ - SMALL BUSINESS CONCERN 



I , HOWARD W. DEMOORE 
hereby declare that I am 

the owner of the small business concern identified 

below: 

X an official of the small business concern empowered to 
act on behalf of the concern identified below: 



NAME OF CONCERN 
ADDRESS OF CONCERN 



Printing Research . Inc . 



1Q954 Shadv Trail 



Dallas. Texas 75220 



I hereby declare that the above-identified small business 
concern qualifies as a small business concern as defined in 13 
C.F.R. §121.3-18, and reproduced in 37 C.F.R. §1.9(d), for 
purposes of paying reduced fees under Section 4 1(a) and (b) of 
Title 35 United States Code, in that the number of employees of 
the concern, including those of its affiliates, does not exceed 
500 persons. For purposes of this statement, (1) the number of 
employees of the business concern is the average over the 
previous fiscal year of the concern of the persons employed on 
a full-time, part-time or temporary basis during each of the pay 
periods of the fiscal year, and (2) concerns are affiliates of 
each other when, either directly or indirectly, one concern 
controls or has the power to control the other, or a third-party 
or parties controls or has the power to control both. 

I hereby declare that rights under license, contract or law 
have been acquired by or conveyed to and remain with the small 
business concern identified above with regard to the invention 
entitled 
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"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMP EN ER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" , 



by inventors Howard W. DeMoore. Ronald M. Rendleman and John W 
Bird 



as described in 

X the specification filed herewith. 

the specification filed under Serial 

No. . 



Patent No . , issued 



If the rights held by the above- identified small business 
concern are not exclusive, each individual, concern or organ iza- 
^ a tiori having rights to the invention is listed below and no rights 
yto the invention are held by any person, other than the inventor, 
yj wtl ° could not qualify as a small business concern under 3 7 C.F.R. 
jTsSl-9(cl) or " ky any concern which would not qualify as a small 
^-"business concern under 37 C.F.R. §1.9 (d) or a nonprofit organiza- 
H-tion under 37 C.F.R. §l.9(e). 

T= X no such person, concern or organization exists 

vI3 any such person, concern or organization is iden- 

ffl t if led below, if applicable : 

- Full Name 



i ^Address. 



individual small business concern 

nonprofit organization 



I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as _a small business entity 
is no longer appropriate. (37 C.F.R. §1.28(b)). 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true ; and further that these 
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J Fi?13 of the Invention 

Jj 1 - This invention relates generally to sheet-fed or web- 

2 ~ fed, rotary offset lithographic printing presses, and more 

I 3 particularly, to a new and improved inking/ coating apparatus for 
y A the in-line application of aqueous or flexographic printing inks, 

5 primer or protective/decorative coatings applied simultaneously to 

6 the plate and blanket of the first or any consecutive printing 
unit of any lithographic printing press. 

□ 8 Backgr ound of the Invention 

9 Conventional sheet— fed, rotary offset printing presses 

10 typically include one or more printing units through which 

II individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/ or coated sheets are collected and stacked uniformly. 

15 In a typical sheet-fed, rotary offset printing press such as the 

16 Heidelherg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripper fingers which grip and pull freshly printed sheets from 

2 the last impression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 . Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent marking and smearing of the freshly 

7 printed Or coated sheets as the sheets are transferred from one 

8 printing unit to another./ The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5 , 113 ,255; 

13 - 5,127,329-; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard W. DeMoore, co— inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC" . 

17 In some printing jobs, offsetting is prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets . Some coatings are 
2 0 formed of a UV— curable or water— dispersed resin applied as a 
21 liquid solution over the freshly printed sheets to protect the ink 
2 2 from offsetting or set-off and improve the appearance of the 
23 freshly printed sheets. Such coatings are particularly desirable 
2 4 when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines, folding cartons 

26 and the like. 

27 pescrjptjon of the Prior Aft 

2 8 Various arrangements have been made for applying the 

2 9 coating as an in-line printing operation by using the last 

3 0 printing unit of the press as the coating application unit. For 
31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 
3 2 coating apparatus which can be moved into position to permit the 
3 3 blanket cylinder of the last printing unit of a printing press to 
3 4 be used to apply a coating material over the freshly printed 
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1 sheets. In U.S. latent 4,841,903 (Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so. the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the sheets, but rather can only be used for the coating operation. 

8 Thus , while coating with this type of in-line coating apparatus , 

9 the printing press loses the capability of printing on the last 

10 printing unit as it is converted to a coating unit. 

11 The coater of U.S. Patent 5,107,790 (Sliker et al) is 

12 retractable along an inclined rail for extending and retracting a 

13 coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail— retractable coater can 

15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 
coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

1MB separate, independent coaters located on the dampener side of a 

^9 converted printing unit for applying lacquer to a plate and to a 

'-2 0 rubber blanket. Consequently, although a plate and blanket are 

; 2|l provided, the coating unit of Jahn' s press is restricted to a 

s22 dedicated coating operation only. 

=^3 Proposals have been made for overcoming the loss of a 

1f2 4 printing unit when in-line coating is used, for example as set 

%25 forth in U.S. Patent 5,17 6,077 to Howard W. DeMoore (co-inventor 

h26 and assignee) , which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

2 9 impression cylinder of the press. This allows the last printing 

3 0 unit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 

32 Some conventional coaters are rail-mounted and occupy a 
3 3 large amount of press space and reduce access to the press . 
34 Elaborate equipment is needed for retracting such coaters from the 
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1 operative coating position to the inoperative position, which 

2 reduces access to the printing unit. 

3 ' Accordingly, there is a need for an in— line ink— 

4 ing/ coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and f lexographic inks and coating 

7 materials simultaneously onto the plate and blanket on any litho- 

8 graphic printing unit of any lithographic printing press, 

9 including the first printing unit, 

10 Qfrjects of the invention 

11 Accordingly, a general object of the present invention 

12 is to provide improved inking/coating apparatus which is capable 

13 of selectively applying ink or coating material to a plate on a 

14 plate cylinder or ink or coating material to a plate or blanket on 

15 a blanket cylinder. 

16 A specific object of the present invention is to provide 

17 improved inking/ coating apparatus of the character described which 

18 is extendable into inking/ coating engagement with either a plate 

19 on a plate cylinder or to a plate or blanket on a blanket 

20 cylinder. 

21 A related object of the present invention is to provide 
2 2 improved inking/ coating apparatus of the character described which 
2 3 is capable of being mounted on any lithographic printing unit of 

24 the press and does not interfere with operator access to the plate 

25 cylinder, blanket cylinder, or adjacent printing units. 

26 Another object of the present invention is to provide 

27 improved inking/coating apparatus of the character described, 

2 8 which can be moved from an operative inking/coating engagement 
29 position adjacent to a plate cylinder or a blanket cylinder to a 

3 0 non-operative, retracted position. 

31 Still another object of the present invention is to 

3 2 provide improved inking/ coating apparatus of the character 

3 3 described, which can be used for applying aqueous, f lexographic 

3 4 and ultra-violet curable inks and/or coatings in combination with 
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1 lithographic, f le^graphic and waterless printing ^^esses on any 

2 rotary offset printing press. 

3 ' A related object of the present invention is to provide 

4 improved, inking/coating apparatus of the character described, 

5 which is capable of applying aqueous or flexographic ink or 

6 coating material on one printing unit, for example the first 

7 printing. unit, and drying the ink or coating material before it is 

8 printed or coated on the next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, flexographic or lithographic inks or 

11 coating materials. 

12 Yet another object of the present invention is to 

13 provide improved inking/coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/or 

16 blanket of a printing unit of the press from a single operative 

17 position, and from a single inking/ coating apparatus. 

18 A related object of the present invention is to provide 

19 improved inking/ coating apparatus of the character described, in 
2 0 which virtually no printing unit adjustment or alteration is 

21 required when the inking/ coating apparatus is converted from plate 

22 to blanket printing or coating and vice versa. 

23 Another object of the present invention is to provide 
2 4 improved inking/ coating apparatus that can be operably mounted in 
2 5 the dampener space of any lithographic printing unit for ink- 
26 ing/coating engagement with either a plate on a plate cylinder or 
2 7 a plate or blanket on a blanket cylinder, and which does not 

2 8 interfere with operator movement or activities in the interunit 
29 space between printing units. 

3 0 Summary of the Invention 

31 The foregoing objects are achieved by a retractable, in- 

32 line inking/ coating apparatus which is mounted on the dampener 
3 3 side of any printing unit of a rotary offset press for movement 
3 4 between an operative (on-impression) inking/coating position and 
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1 a retracted, disengaged (of f -'impression) position. The ink- 

2 ing/ coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder, or a blanket on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 . pins which are mounted on the press side frames in the traditional 

7 dampener space of the printing unit in parallel alignment with the 

8 plate cylinder and the blanket cylinder. This damp en er space 

9 mounting arrangement allows the inking/coating unit to be 

10 installed between any adjacent printing units on the press. 

11 In the preferred embodiment, the applicator head 

12 includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 

15 pair supporting an inking/coating applicator roller in alignment 

16 with the blanket cylinder, respectively, when the applicator head 
ML7 is in the operative position. Because of the pivotal support 
ill* 8 provided by the pivot pins, the applicator head can be extended 
f%9 and retracted within the limited space available in the tradition- 
~-~20 al dampener space, without restricting operator access to the 

printing unit cylinders and without causing a printing unit to 

«22 lose its printing capability. 

^3 When the inking/coating apparatus is used in combination 

1=3=4 with a f lexographic printing plate and aqueous or f lexographic ink 

^5 or coating material, the water component of the aqueous or 

V&S flexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

28 inter unit dryer and a high volume heat and moisture extractor 

29 assembly so that the freshly printed ink or coating material is 
3 0 dry before the sheet is printed or coated on the next printing 
31 unit. This quick drying process permits a base layer or film of 
3 2 ink, for example opaque white or metallic (gold, silver or other 

33 metal lies) ink to be printed on the first printing unit, and then 

34 overprinted on the next printing unit without back- trapping or dot 

35 gain. 
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The construction and operation of the present invention 
will be understood from the following detailed description taken 
in conjunction with the accompanying drawings which disclose, by 
way of example, the principles and advantages of the present 

5 invention. 

6 Brief Description of th e Drawings 

7 FIGURE 1 is a perspective view of a sheeZt fed, rotary 

8 offset printing press having inking/coating apparatus embodying 

9 the present invention; 
FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/ coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 

15 ing/coating apparatus installed in the traditional dampener 

16 position of the first, second and last printing units; 
FIGURE 4 is a simplified side elevational view showing 

the single head, dual cradle inking/coating apparatus in the 

19 operative inking/ coating position for simultaneously printing on 

20 the printing plate and blanket on the fourth printing unit; 

21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/ coating apparatus in the 

23 operative position for spot or overall inking or coating on the 

24 blanket of the first printing unit, and showing the dual cradle 
2 5 inking/ coating apparatus in the operative position for spot or 

2 6 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/ coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle inking/coating apparatus in the operative coating position 

3 2 and having a sealed doctor blade reservoir assembly for spot or 
3 3 overall coating on the blanket; 
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1 FIGURE 7 is a schematic view showing a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/ coating apparatus for circulating temperature controlled 

4 ink or coating material to the inking/coating apparatus; 

5 FIGURE 8 is a side elevational view, partially broken 

6 away, and similar to FIGURE 6 which illustrates an alternative 

7 coating head arrangement; 

8 FIGURE 9 is a simplified elevational view" of a printing 

9 unit which illustrates pivotal coupling of the inking/coating 

10 apparatus on the printing unit side frame members; 

11 FIGURE lO is a view similar to FIGURE 2 in which a pair 

12 of split applicator- rollers are mounted in the upper cradle and 

13 lower cradle, respectively; 

14 FIGURE 11 is a side elevational view of a split applica- 

15 tor roller; 

16 FIGURE 12 is a perspective view of a doctor blade 

17 reservoir which is centrally partitioned by a seal element; 

18 FIGURE 13 is a sectional view showing sealing engagement 

19 of the split applicator roller against the partition seal element 
2 0 of FIGURE 12; 

21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

2 2 trates an alternative inking/ coating embodiment ; 

2 3 FIGURE 15 is a simplified side elevational view of a 

24 substrate which has a bronzed-like finish which is applied by 

2 5 simultaneous operation of the dual applicator roller embodiment of 

2 6 FIGURE 14; 

27 FIGURE 16 is a side elevational view, partly in section, 

2 8 of a pan roller having separate transfer surfaces mounted on a 
29 split fountain pan; 

3 0 FIGURE 17 is a simplified side elevational view of the 

31 dual cradle inking/coating apparatus, partially broken away, which 

32 illustrates an alternative inking/ coating head apparatus featuring 

33 a single doctor blade assembly, anilox applicator roller mounted 

34 on the lower cradle; and 
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1 FIGURE 18 is a side elevational view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 

3 separate transfer surfaces, and a split fountain pan having 

4 separate, fountain compartments, with the separate fountain 

5 compartments being supplied with different inks or coating 

6 materials from separate off -press sources. 

7 Detailed Description of tl?e Preferred Embodiments ' 

8 As used herein, the term "processed" refers to printing 

9 and coating methods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 UV-curable , aqueous and f lexographic inks and/or coatings - The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 herein, the term "waterless printing plate" refers to a printing 

14 plate having image areas and non-image areas which are oleophilic 

15 and oleophobic, respectively. "Waterless printing ink" refers to 

16 an oil-based ink which does not contain a significant aqueous 

17 component. "Flexographic plate" refers to a flexible printing 

18 plate having a relief surface which is wettable by flexographic 

19 ink or coating material. "Flexographic printing ink or coating 
2 0 material" refers to an ink or coating material having a base 

21 constituent of either water, solvent or UV-curable liquid. "uv- 

22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing inks and coating materials that can be cured 

24 . (dried) photomechanically by exposure to ultraviolet radiation, 

25 and that have a semi-paste or gel-like consistency. "Aqueous 

2 6 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate" refers to a printing plate having 

29 image areas which are raised relative to non-image areas which are 

3 0 recessed. 

31 as shown in the exemplary drawings, the present 

32 invention is embodied in a new and improved in-line inking/coating 
3 3 apparatus, herein generally designated 10, for applying aqueous, 
34 flexographic or UV-curable inks or protective and/ or decorative 
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1 coatings to sheets or webs printed in a sheet-fea or web-fed, 

2 rotary offset printing press, herein generally designated 12. In 

3 this instance, as shown in FIGURE 1, the inking/coating apparatus 

4 10 is installed in a four unit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger Druckmaschinen AG of 

6 Germany under its designation Heidelberg Speedraaster SM102 (40", 

7 102cm) . 

8 The press 12 includes a press frame 14 coupled at one 

9 end, herein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 2 0 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 2 0 are four substantially identical sheet printing units 

15 2 2, 24, 2 6 and 2 8 which can print four different colors onto the 

16 sheets as they are transferred through the press 12 . The printing 

17 units are housed within printing towers Tl, T2, T3 and T4 formed 

18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 25 and a dampener side 27. A dampener space 29 is partially 

20 enclosed by the side frames on the dampener side of the printing 

21 unit. 

22 As illustrated, the printing units 22, 24, 26 and 28 are 

23 substantially identical and of conventional design. The first 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 

2 6 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2, T3 

28 and T4. Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 38 disposed to transfer the freshly printed 

3 0 sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40. 

33 The last printing unit 28 includes a delivery cylinder 
3 4 4 2 mounted on a delivery shaft 4 3 . The delivery cy 1 inder 4 2 
3 5 supports the freshly printed sheet 18 as it is transferred from 
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1 the last impression cylinder 36 to a delivery conveyor systiem, 

2 generally designated "44, which transfers the freshly printed sheet 

3 to the ' sheet delivery stacker 20. To prevent smearing during 

4 transfer t a flexible covering is mounted on the delivery cylinder 

5 42, as described and claimed in U.S. Patent 4 , 402,267 to Howard W. 

6 DeMoore, which is incorporated herein by reference. The flexible 

7 covering -is manufactured and sold by Printing Research, Inc. of 

8 Dallas, Texas, U.S.A., under its trademark SUPER BLUE®. Optional- 

9 ly, a vacuum-assisted sheet transfer assembly manufactured and 

10 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 its trademark BACVAC® can be substituted for the delivery transfer 

12 cylinder 4 2 and flexible covering. 

13 ^ The delivery conveyor system 44 as shown in FIGURE 2 is 

14 of conventional design and includes a pair of endless delivery 

15 gripper chains 46, only one of which is shown carrying at regular 

16 spaced locations along the chains, laterally disposed gripper bars 

17 having gripper fingers used to grip the leading edge of a freshly 

18 printed or coated sheet 18 after it leaves the nip between the 

19 impression cylinder 36 and delivery cylinder 42 of the last 

20 _ printing unit 28. As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 4 6 pull the sheet away from the last 
2 2 impression cylinder 3 6 and convey the freshly printed or coated 

2 3 sheet to the sheet delivery stacker 20. 

24 Prior to reaching the delivery sheet stacker, the 

25 freshly printed and/or coated sheets S pass under a delivery dryer 

26 48 which includes a combination of infra-red thermal radiation, 

27 high velocity hot air flow and a high performance heat and 

28 moisture extractor for drying the ink and/or the protec- 

29 tive/decorative coating. Preferably, the delivery dryer 48, 

30 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 

3 3 Air Dryer and Extractor" by Howard C. Secor, Ronald M. Rendleman 

34 and Paul D. Copenhaver , commonly assigned to the assignee of the 

35 present invention, Howard W. DeMoore, and licensed to Printing 
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1 Research, Inc. of Dallas, Texas, U.S.A. , which manufactures and 

2 markets the delivery dryer 48 under its trademark AIR BLANKET-. 

3 In the exemplary embodiment shown in FIGURE 3, the first 

4 printing, unit 22 has a flexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A flexographic printing plate 

7 PF is also mounted on the plate cylinder of the second printing 

8 unit 24. The form rollers of the inking roller train 52 shown 
mounted on the second printing unit 24 are retracted and locked 
off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plate PF of the second printing unit 24 by the ink- 

12 ing/coating apparatus 10. 

13 - A suitable flexographic printing plate PF is offered by 

14 E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under its 

15 trademark CYREL*, Another source is BASF Aktiengesellschaf t of 

16 Ludwigshafen, Germany, which offers a suitable flexographic 
^gl7 printing plate under its trademark NYLOFLEX®. 

U^18 The third printing unit 2 6 as illustrated in FIGURE 3 

|P= 19 and FIG URE 4 is equipped for lithographic printing and includes an 

~Spo inking apparatus 50 having an inking roller train 52 arranged to 

^21 transfer ink Q from an ink fountain 54 to a lithographic plate P 

s 22 mounted on the plate cylinder 32 . This is accomplished by a 

lf|23 fountain roller 56 and a ductor roller 57. The fountain roller 56 

H=24 projects into the ink fountain 54, whereupon its surface picks up 

f-^25 ink. The lithographic printing ink Q is transferred from the 

H26 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

28 areas of the lithographic printing plate P. 

29 The lithographic printing ink Q is transferred from the 

30 lithographic printing plate P to an ink receptive blanket B which 

31 is mounted on the blanket cylinder 34, The inked image carried on 

32 the blanket B is transferred to a substrate S as the substrate is 
3 3 transferred through the nip between the blanket cylinder 3 4 and 
34 the impression cylinder 36. 
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1 The inking roller arrangement 52 illustrated in FIGURE 

2 3 and FIGURE 4 is exemplary for use in combination with litho- 

3 graphic ink printing plates P . It is understood that a dampening 

4 system 58 having a dampening fluid reservoir DF is coupled to the 

5 inking roller train 52 (FIGURE 4) , but is not required for water- 

6 less or flexographic printing. 

7 ■ The plate cylinder 3 2 of printing unit 2 8 is equipped 

8 with a waterless printing/plate PW. Waterless printing plates are 

9 also referred to as dry planographic printing plates and are 

10 disclosed in the following U.S. patents: 3,910,187; Re. 3 0,670; 

11 4,086,093; and 4,853,313. Suitable waterless printing plates can 

12 be obta ined from Toray Industries , Inc . of Tokyo , Japan . A 

13 dampening system is not used for waterless printing, and waterless 

14 (oil-based) printing, ink is used. The waterless printing plate PW 

15 has image areas and non-image areas which are oleophilic/hydro- 

16 phi lie and oleophobic/hydrophobic, respectively. The waterless 
Jl 17 printing plate PW is engraved or etched, with the image areas 
;^ 18 being recessed with respect to the non- image areas. The image 
jjl 19 area of the waterless printing plate PW is rolled-up with the 
"j? 2 0 flexographic or aqueous printing ink which is transferred by the 
fS 21 applicator roller 66. Both aqueous and oil-based inks and 
? _ 2 2 coatings are repelled from the non-image areas, and are retained 
=f| 2 3 in the image areas. The printing ink or coating is then trans- 

2 4 f erred from the image areas to an ink or coating receptive blanket 
g 25 B and is printed or coated onto a substrate S. 

^26 For some printing jobs, a flexographic plate PF or a 

27 waterless printing plate PW is mounted over a resilient packing 

28 such as the blanket B on the blanket cylinder 34, for example as 

29 indicated by phantom lines in printing unit 22 of FIGURE 5. An 

3 0 advantage of this alternative embodiment is that the waterless 

31 plate PW or the flexographic plate PF are resiliently supported 

32 over the blanket cylinder by the underlying blanket B or other 

33 resilient packing. The radial deflection and give of the 
3 4 resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate. 

3 ' In that arrangement, a plate is not mounted on the plate 

4 cylinder. 32; instead, a waterless plate PW is mounted on the 

5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly from the 

7 waterless printing plate PW to the substrate S. The water 

8 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

10 and moisture extractors so that the freshly printed aqueous or 

11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

13 . Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

14 inking/ coating apparatus 10 is pivo tally mounted on the side 

15 frames 14, 15 for rotation about an axis X. The inking/coating, 

16 apparatus 10 includes a frame 60 , a hydraulic motor 62, a lower 

17 gear train 64, an upper gear train 65, an applicator roller 66, a 

18 sealed doctor blade assembly 68 (FIGURE 6) , and a drip pan DP, all 

19 mounted on the frame 60. The external peripheral surface of the 
2 0 applicator roller 66. is wetted by contact with liquid coating 

21 material or ink contained in a reservoir 70. 

22 The hydraulic motor 62 drives the applicator roller 66 
2 3 synchronously with the plate cylinder 3 2 and the blanket cylinder 
2 4 3 4 in response to an RPM control signal from the press drive (not 
25 illustrated) and a feedback signal developed by a tachometer 72. 

2 6 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and of the waterless 

3 0 printing plate must be closely controlled for good image reproduc- 

31 tion. For example, for waterless offset printing with TORAY 

32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

34 temperature to a very narrow range, for example 24°C (75°F) to 

35 27°C (80 0 F) . 
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1 Referring to FIGURE 7, the reservoir 7 0 is supplied with 

2 ink or coating which is temperature controlled by a heat exchanger 

3 71- The temperature controlled ink or coating material is 
circulated by a positive displacement pump, for example a 

5 peristaltic pump, through the reservoir 70 and heat exchanger 71 

6 from a source 73 through a supply conduit 75 and a return conduit 
The heat exchanger 71 cools or heats the ink or coating 

material and maintains the ink or coating and the printing plate 
within the desired narrow temperature range. 

According to one aspect of the present invention, 

11 aqueous/ flexographic ink or coating material is supplied to the 

12 applicator roller 66, which transfers the aqueous/ flexographic ink 

13 or coating material to the printing plate (FIGURE 7) , which may be 

14 a waterless printing plate or a flexographic printing plate. , When 

15 the inking/coating apparatus is used for applying aqueous/ flexo- 

16 graphic ink or coating material to a waterless printing plate FW, 

17 the inking roller train 52 is not required, and is retracted away 

18 from the printing plate. Because the viscosity of aqueous/ flexo- 

19 graphic printing ink or coating material varies with temperature, 
2 0 it is necessary to heat or cool the aqueous/ flexographic printing 

21 ink or coating material to compensate for ambient temperature 

22 variations to maintain the ink viscosity in a preferred operating 
2 3 range. 

24 For .example, the temperature of the printing press can 

25 vary from around 60°F (15°C) in the morning, to around 85°F (29°C) 

26 or more in the afternoon. The viscosity of aqueous/ flexographic 

27 printing ink or coating material can be marginally high when the 

2 8 ambient temperature of the press is near 60°F (15°C), and the 

29 viscosity can be marginally low when the ambient temperature of 

30 the press exceeds 85 °F (29 °C) . Consequently, it is desirable to 

31 control the temperature of the aqueous/ flexographic printing ink 

32 or coating material so that it will maintain the surface tempera- 

33 ture of waterless printing plates within the specified temperature 

3 4 range. Moreover, the ink/coating material temperature should be 
35— controlled to maintain the tack of the aqueous/f lexographic 
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1 printing ink or coating material within a desired range when the 

2 ink or coating material is being used in connection with flexo- 

3 graphic printing processes. 

4 The applicator roller 66 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 

7 anilox roller is engraved with an array of closely spaced, shallow 

8 depressions referred as; "cells". Ink or coating from the 

9 reservoir 70 flows into the cells as the anilox roller turns 

10 through the reservoir. The transfer surface of the anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 68B to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 68A, 68B also seal the supply reservoir 70. 

15 The anilox applicator roller 66 is cylindrical and may 

16 be constructed in various diameters and lengths, containing cells 

17 of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 

20 pattern may be fine (many small cells per unit area) or coarse 

21 (fewer large cells per unit area) . 

22 By supplying the ink or . coating material through the 
2 3 inking/coating apparatus lO., more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 

25 a lithographic printing unit. Moreover, color intensity is 
2 6 stronger and more brilliant because the aqueous or flexographic 
27 ink or coating material is applied at a much heavier film 

2 8 thickness or weight than can be applied by the lithographic 
29 process, and the aqueous or flexographic colors are not diluted by 

3 0 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

32 structed as described in U.S. Patent 5,176,077 to Howard W. 
3 3 OeMoore, co-inventor and assignee, which is incorporated herein by 
3 4 reference. An advantage of using a sealed reservoir is that fast 
3 5 drying ink or coating material can be used . Fast drying ink or 
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1 coating material can be used in an open fountain 53 (see FIGURE 

2 8) ; however, open air exposure causes the water and solvents in 

3 the fast-drying ink or coating material to evaporate faster, thus 

4 causing the ink or coating material to dry prematurely and change 

5 viscosity. Moreover, an open fountain emits unwanted odors into 

6 the press room. When the sealed doctor blade assembly is 

7 utilized; the pump (FIGURE 7) which circulates ink or coating 

8 material to the doctor blade head is preferably a peristaltic 

9 pump, which does not inject air into the feeder lines which supply 

10 the ink or coating reservoir 70 and helps to prevent the formation 

11 of air bubbles and foam within the ink or coating material. 

12 An inking/ coating apparatus 10 having an alternative 

13 applicator roller arrangement is illustrated in FIGURES 10-13. In 

14 this arrangement, the engraved metering surface of the anilox 

15 applicator rollers 66, 67 are partitioned by smooth seal surfaces 

16 66C which separates a first engraved peripheral surface portion 

17 6 6A from a second engraved peripheral surface portion 66B. 

18 Likewise, smooth seal surfaces 66D, 6 6E are formed on the opposite 

19 end portions of the applicator roller 66 for engaging end seals 

20 134, 136 (FIGURE 12) of the doctor blade reservoir. The upper 

21 applicator roller 67 has engraved anilox metering surfaces 67A and 

22 67 B which are separated by a smooth seal band 67C. 

23 Referring now to FIGURE 12 and FIGURE 13, the reservoir 

24 70 of the doctor blade head 68 is partitioned by a curved seal 

25 element 130 to form two separate chambers 70A, 70B. The seal 

2 6 element 13 O is secured to the doctor blade head within an annular 

27 groove 132* The seal element 130 is preferably made of polyur- 

28 ethane foam or other durable, resilient foam material. The seal 

29 element 130 is engaged by the seal band 66, thus forming a rotary 

3 0 seal which blocks the leakage of ink or coating material from one 
31 reservoir chamber into the other reservoir chamber. Moreover, the 
3 2 seal band provides an unprinted or uncoated area which separates 
33 the printed or coated areas from each other, which is needed for 
3 4 work and turn printing jobs or other printing jobs which print two 
3 5 or more separate images onto the same substrate • 
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1 Another advantage of the split applicator roller 

2 embodiment is that it enables two or more f lexographic inks or 

3 coating materials to be printed simultaneously within the same 

4 lithographic printing unit. That is, the reservoir chambers 70A, 

5 70B of the upper doctor blade assembly can be supplied with gold 

6 ink and silver ink, for example, while the reservoir chambers 7 OA , 

7 7 OB of the lower doctor blade assembly can be supplied with inks 

8 of two additional colors | for example opaque white ink and blue 

9 ink. This permits the opaque white ink to be overprinted with the 

10 gold ink, and the blue ink to be overprinted with the silver ink 

11 on the same printing unit on any lithographic press. 

12 Moreover, a catalyst can be used in the upper doctor 

13 blade reservoir and a reactive ink or coating material can be used 

14 in the lower doctor blade reservoir. This can provide various 

15 effects, for example improved chemical resistance and higher gloss 

16 levels. 

r 

17 The split applicator roller sections 67A, 67B in the 

18 upper cradle position can be used for applying two separate inks 

19 or coating materials simultaneously, for example f lexographic, 
2 0 aqueous and ultra-violet curable inks or coating materials, to 

21 separate surface areas of the plate, while the lower applicator 

22 roller sections 66A, 66B can apply an initiator layer and a micro- 
2 3 encapsulated layer simultaneously to separate blanket surface 

24 areas. Optionally, the metering surface portions 66A, 66B can be 

25 provided with different cell metering capacities for providing 
2 6 different printing effects which are being printed simultaneously. 
27 For example, the screen line count on one half —section of an 
2 8 anilox applicator roller is preferably in the range of 2 00-600 

2 9 lines per inch (79-236 lines per cm) for half-tone images, and the 

3 0 screen line count of the other half -section is preferably in the 

31 range of 100-300 lines per inch (39-118 lines per cm) for overall 

32 * coverage, high weight applications such as opaque white. This 
3 3 split arrangement in combination with dual applicator rollers is 
3 4 particularly advantageous when used in connection with "work and 
3 5 turn" printing jobs. 
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1 Referring again to FIGURE 8, instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 fountain assembly 69 is provided by the fountain pan 53 which 

4 contains. a volume of liquid ink Q or coating material. The liquid 

5 ink or coating material is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with ink Q or coating 

7 material- in the fountain pan- If a split applicator roller is 

8 used, the pan roller 55 is also split, and the pan is divided into 

9 two pan sections 53A, 53B by a separator plate 53P, as shown in 

10 FIGURE 16. 

11 Xn the alternative embodiment of FIGURE 16, the pan 

12 roller 55 is divided into two pan roller sections 55A, 55B by a 

13 centrally located, annular groove 59. The separator plate 53P is 

14 received within and centrally aligned with the groove 59, but does 

15 not touch the adjoining roller faces. By this arrangement, two or 

16 more inks or coating materials Ql, Q2 are contained within the 

17 open pan sections 55A, 55B for transfer by the split pan roller 

18 sections 53A, 53B, respectively. This permits two or more 

19 flexographic inks or coating materials to be transferred to two 

2 0 separate image areas on the plate or on the blanket of the same 

21 printing unit. This arrangement is particularly advantageous for 

22 work and turn printing jobs or other printing jobs which print two 

23 or more separate Images onto the same substrate. 

24 The frame 60 of the inking/ coating apparatus 10 includes 

25 side support members 74, 76 which support the applicator roller 

26 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62* The applicator roller 66 is mounted on stub 

28 shafts 63 A, * 63B which are supported at opposite ends on a lower 

29 . cradle assembly 100 formed by a pair of side support members 78, 

3 0 80 which have sockets 79, 81 and retainer caps 101, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

32 rotation of the applicator roller 66 about its longitudinal axis 
3 3 Al (axis A2 in the upper cradle) , The retainer caps 101, 103 hold 
3 4 the stub shafts 63 A, 63B and bearings 105, 107 in the sockets 79, 
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1 81 and hold the applicator roller 66 in parallel alignment with 

2 the pivot axis X- 

3 * The side support members 74 , 76 also have an upper 

4 cradle assembly 102 formed by a pair of side support members 82, 

5 8 4 which are vertically spaced with respect to the lower side 

6 plates 78, 80. Each cradle 100, 102 has a pair of sockets 79, 81 

7 and 83, 85, respectively, for holding an applicator roller 66, 67 

8 for spot coating or inking engagement with the printing plate P on 

9 the plate cylinder 3 2 (FIGURE 4) or with a printing plate P or a 

10 blanket B on the blanket cylinder 34. 

11 ' Preferably, the applicator roller 67 (FIGURE 8, FIGURE 

12 9) the upper cradle (plate) position is an anilox roller having a 

13 resilient transfer surface. In the dual cradle arrangement as 

14 shown in FIGURE 2, the press operator can quickly change from 

15 blanket inking/coating to plate inking/ coating within minutes, 

16 since it is only necessary to release, remove and reposition or 

17 replace the applicator roller 66. 

18 The capability to simultaneously print in the flexo- 

19 graphic mode, the aqueous mode, the waterless mode, or the litho- 
2 0 graphic mode on different printing units of the same lithographic 
21 press and to print or coat from either the plate position or the 
2 2 blanket position on any one of the printing units is referred to 
23 herein as the LITHOFLEX" printing process or system. LITHOFI.EX*' 
2 4 is a trademark of Printing Research, Inc. of Dallas, Texas, 
25 U.S.A., exclusive licensee of the present invention. 

2 6 Referring now to FIGURE 14, an inking/ coating apparatus 

27 lO having an inking/ coating assembly 109 of an alternative design 

28 is installed in the upper cradle position for applying ink and/or 

29 coating material to a plate P on the plate cylinder 32. According 

3 0 to this alternative embodiment, an applicator roller 67R having a 
31 resilient transfer surface is coupled to an anilox fluid metering 
3 2 roller which transfers measured amounts of printing ink or coating 

33 material to the plate P. The anilox roller 111 has a transfer 

34 surface constructed of metal, ceramic or composite material which 

35 is engraved with cells. The resilient applicator roller 67R is 
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1 interposed in transfer engagement with the plate P and the 

2 metering surface of the anilox roller 111. The resilient transfer 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. 

5 Referring now to FIGURE 17, an inking/coating apparatus 

6 io having an alternative inking/coating assembly 113 is installed 

7 in the lower cradle assembly 100 for applying flexographic or 

8 aqueous ink and/or coating material Q to a plate or blanket 

9 mounted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

13 fountain -pan 117. The liquid ink or coating material Q is 

14 transferred to the engraved transfer surface of the anilox roller 

15 66 as it turns in the fountain pan 117. Excess ink or coating 
pl6 material Q is removed from the engraved transfer surface by a 
%Ol7 single doctor blade 68B. The liquid ink or coating material Q is 
M 18 pumped from an off-press source, for example the drum 73 shown in 
^19 FIGURE 17, through a supply conduit 119 into the fountain pan 117 
,^2 0 by a pump 12 O. 

Wr " 21 For overall inking or coating jobs, the metering 

O 22 transfer surface of th- anilox roller 66 extends over its entire 

p;2 3 peripheral surface. However, for certain printing jobs which 

|^24 print two or more separate images onto the same substrate, for 

ST 25 example work and turn printing jobs, the metering transfer surface 

26 of the anilox applicator roller 66 is partitioned by a centrally 

27 located, annular undercut groove 66C which separates first and 

28 second metering transfer surfaces 66A, 66B as shown in FIGURE 11 

2 9 and FIGURE 18. 

30 T *«s single doctor blade 68B has an edge 68E which wipes 

31 simultaneously against the split metering transfer surfaces 66A, 

32 66B. In this single blade, split anilox roller embodiment 113, it 

3 3 is necessary to provide dual supply sources, for example drums 

34 73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 

35 Moreover, the fountain pan 117 is also split, and the pan 117 is 
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1 divided into two pan sections 117A, 117B by a separator plate 121, 

2 as shown in FIGURE 18. The separator plate 121 is centrally 

3 aligned with the undercut groove 66C, but does not touch the 

4 adjoining roller faces. 

5 Although the single blade, split anilox applicator 

6 roller assembly 113 is shown mounted in the lower cradle position 

7 (FIGURE 17) , it should be understood that the single blade, split 

8 anilox applicator roller assembly 113 can be mounted and used in 

9 the upper cradle position, as well. 

10 According to another aspect of the present invention, 

11 the inking/coating apparatus 10 is pivotally coupled on horizontal 

12 pivot pins 8 8P, 9 OP which allows the single head, dual cradle ink- 

13 ing/coatihg apparatus 10 to be mounted on any lithographic 

14 printing unit. Referring to FIGURE 9, the horizontal pivot pins 

15 8 8P, 9 OP are mounted within the traditional dampener space 29 of 

16 the printing unit and are secured to the press side frames 14, 15, 

17 respectively. Preferably, the pivot support pins 8 8P, 9 OP are 

18 secured to the press side frames by a threaded fastener. The 

19 pivot support pins are received within circular openings 88, 90 

20 which intersect the side support members 74, 76 of the ink- 

21 ing/coating apparatus 10. The horizontal support pins 88P, 90F 
2 2 are disposed in parallel alignment with rotational axis X and with 

23 the plate cylinder and blanket cylinder, and are in longitudinal 

24 alignment with each other. 

25 Preferably, the pivot pins 88P, 9 OP are located in the 
2 6 dampener space 29 so that the rotational axes Al, A2 of the 

27 applicator rollers 66, 67 are elevated with respect to the nip 

28 contact points Nl, N2 . By that arrangement, the transfer point 

2 9 between the applicator roller 66 and a blanket on the blanket 

30 cylinder 34 (as shown in FIGURE 8) and the transfer point between 

31 the applicator roller 66 and a plate on the plate cylinder 3 2 (as 

3 2 shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 
33 cylinder and the blanket cylinder, respectively. This permits the 
3 4 inking/ coating apparatus 10 to move clockwise to retract the 
35 applicator roller 66 to an off-impression position relative to the 
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1 blanket cylinder^n response to a single extensioi^troke of the 

2 power actuator arms 104A, 106A. Similarly, the applicator roller 

3 6 6 is moved counterclockwise to the on- impress ion operative 

4 position. as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106A, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum frollar portion bordering I the circular 

9 openings 88, 90 forming a low friction journal. By this arrange- 

10 ment, the inking/coating apparatus 10 is freely rotatable 

11 clockwise and counterclockwise with respect to the pivot pins 88P, 

12 90P. Typically, the arc length of rotation is approximately 60 

13 mils (about 1.5 mm). Consequently, the inking/coating apparatus 

14 10 is almost totally enclosed within the dampener space 29 of the 

15 printing unit in the on-impression position and in the off- 

16 impression position. 
The cradle assemblies 100 and 102 position the applica- 
tor roller 66 in inking/ coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/coating 

2 0 apparatus 10 is extended to the operative (on-impression) 

21 position. Moreover, because the inking/coating apparatus 10 is 

2 2 installed within the dampener space 29, it is capable of freely 

2 3 rotating through a small arc while extending and retracting 

2 4 without being obstructed by the press side frames or other parts 

25 of the printing press. This makes it possible to install the ink- 

2 6 ing/ coating apparatus 10 on any lithographic printing unit. 

27 Moreover, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/ coating apparatus 

29 10 into the space between printing units is minimal. This assures 

3 0 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on-impression) and retracted 

32 (of f ^impression) positions. 

33 As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/ coating apparatus 10 is counterclockwise from the retracted 
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1 (of f-impression^Bosition to the operative ^B^irapreasion) 

2 position. 

3 ' Although the dampener side installation is preferred, 

4 the inking/coating apparatus lO can he adapted for operation on 
the delivery side of the printing unit, with the inking/coating 
apparatus being movable from a retracted (off-impression) position 
to an on.- impress ion position for engagement of the applicator 
roller with either a plate on the plate cylinder or a blanket on 

9 the blanket cylinder on the delivery side 25 of the printing unit. 
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Movement of the inking/coating apparatus 10 to the 
operative (on-impression) position is produced by power actuators, 
preferably double acting pneumatic cylinders 104, 106 which have 

13 extendable/ retractable power transfer arms 104 A, 10 6A, respective- 

14 ly. The first pneumatic cylinder 104 is pivotally coupled to the 

15 press frame 14 by a pivot pin 108, and the second pneumatic 

16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

17 pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer arms 104A, 106A are 

19 extended or retracted. The power transfer arm 104 A is pivotally 

20 coupled to the side support member 74 by a pivot pin 112. 

21 Likewise, the power transfer arm 106A is pivotally coupled to the 
2 2 side support member 7 6 by a pivot pin 114. 

23 As the power arms extend, the inking/ coating apparatus 

24 10 is rotated clockwise on the . pivot pins 88P, 90P, thus moving 
2 5 the applicator roller 66 to the of f -impression position. As the 
2 6 power arms retract, the inking/ coater apparatus 60 is rotated 
2 7 counterclockwise on the pivot pins 88P, 9 OP, thus moving the 
28 applicator roller 66 to the on-impression position. The torque 

2 9 applied by the pneumatic actuators is transmitted to the ink- 

3 0 ing/coating apparatus lO through the pivot pin 112 and pivot pin 

31 114. 

32 Fine adjustment of the on-impression position of the 
3 3 applicator roller relative to the plate cylinder or the blanket 
34 cylinder, and of the pressure of roller engagement, is provided by 
3 5 an adjustable stop assembly 115. The adjustable stop assembly 115 
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116 which is engagable with a 



1 has a threaded duxi: nt, wnicn is engagable with a beTl crank 118. 

2 The bell crank 118 is pivotally coupled to the side support member 

3 74 on a pin 120. One end of the bell cranJc 118 is engagable by 

4 the threaded bolt 11G, and a cam roller 12 2 is mounted for 

5 rotation on its opposite end. The striking point of engagement is 

6 adjusted by rotation of the bolt 116 so that the applicator roller 

7 66 is properly positioned for inking/ coating engagement with the 

8 plate P or blanket B and provides the desired amount of ink- 

9 ing/coating pressure when the inking/ coating assembly 60 is moved 
10 to the operative position. 

This arrangement permits the in-line inking/coating 
apparatus to operate effectively without encroaching in the 

13 interunit space between any adjacent printing units, and without 

14 blocking or. obstructing access to the cylinders of the printing 

15 units when the inking/coating apparatus is in the extended (of f- 

16 impression) position or retracted (on-impression) position. 
4? 17 Moreover, when the in-line inking/ coating apparatus is in the 
id 18 retracted position, the doctor blade reservoir and coating 
f5 19 circulation lines can be drained and flushed automatically while 
%J 20 the printing press is running as well as when the press has been 
~; 21 stopped for change-over from one job to another or from one type 
js 2 2 of ink or coating to another. 

rg 23 Substrates which are printed or coated with aqueous 

1^ 24 flexographic printing inks require high velocity hot air for 

25 drying. When printing a flexographic ink such as opaque white or 

|^ 26 metallic gold, it is always necessary to dry the printed sub- 

27 strates between printing units before overprinting them. 

28 According to the present invention, the water component on the 
2 9 surface of the freshly printed or coated substrate S is evaporated 

and dried by high velocity, hot air interunit dryer and high 
volume heat and moisture extractor units 124 , 12 6 and 128 , as 

32 shown in FIGURE 2, FIGURE 4 and FIGURE 5. The dryer/ extractor 

33 units 124, 126 and 128 are oriented to direct high velocity heated 

34 air onto the freshly printed/coated substrates as they are 
transferred by the impression cylinder 36 and the intermediate 
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1 transfer drum ^^^f one printing unit and to anicher \;r&nbtfer 

2 cylinder 3 0 and to the impression cylinder 36 of the next printing 

3 unit, 'By that arrangement, the freshly printed flexographic ink 

4 or coating material is dried before the substrate S Is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 

8 velocity air jets which fecrub and break-up the moist air layer 

9 which clings to the surface of each freshly printed or coated 

10 sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 Z (FIGURE 4 and FIGURE 5) and onto the freshly printed/coated 

15 sheet S as it is transferred by the impression cylinder 36 and 

16 transfer drum 40, respectively, 

17 Each dryer assembly includes a pair of air delivery 

18 dryer heads 124D, 126D and 128D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 
2 0 high performance heat and moisture extractor units 124, 12 6 and 

21 128 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 

23 entitled "High Velocity Hot Air Dryer", to Howard W. DeMoore, co- 

24 inventor and assignee of the present invention, and which is 

25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

2 7 trademark SUPER BLUE HV- . 

28 The hot moisture-laden air displaced from the surface of 

29 each printed or coated sheet is extracted from the dryer exposure 

3 0 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124, 126 and 128. Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 
3 3 12 4D, 12 6D and 12 8D and draws the moisture, volatiles, odors and 
3 4 hot air through a longitudinal air gap G between the dryer heads. 
35 Best results are obtained when extraction is performed simulta- 
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X neously with drying. Preferably, an extractor is closely coupled 

2 to the exposure zone Z at each dryer location as shown in FIGURE 

3 4. Extractor heads 124E, 126E and 128E are mounted on the dryer 

4 heads 124D, 126D and 128D, respectively, with the longitudinal 

5 extractor air gap G facing directly into the exposure zone Z . 

6 According to this arrangement, each printed or coated sheet is 

7 dried before it is printed on the next printing unit, 

S The aqueous water-based inks used in f lexographic 

9 printing evaporate at a relatively moderate temperature provided 

10 by the interunit high velocity hot air dryers /extractors 124, 126 

11 and 128. Sharpness and print quality are substantially improved 

12 since the f lexographic ink or coating material is dried before it 

13 is overprinted on the next printing unit. Since the freshly 

14 printed f lexographic ink is dry, dot gain is substantially reduced 

15 and back-trapping on the blanket of the next printing unit is 

16 virtually eliminated. This interunit drying/extracting arrange- 

17 ment makes it possible to print f lexographic inks such as metallic 

18 ink and opaque white ink on the first printing unit, and then dry- 

19 trap and overprint on the second and subsequent printing units. 

2 0 Moreover, this arrangement permits the first printing 

21 unit 2 2 to be used as a coater in which a f lexographic, aqueous or 

22 UV-curable coating material is applied to the lowest grade 
2 3 substrate such as recycled paper, cardboard, plastic and the like, 

24 to trap and seal— in lint, dust, spray powder and other debris and 

25 provide a smoother, more durable printing surface which can be 
2 6 overprinted on the next printing unit, 

27 A first down (primer) aqueous coating layer sea Is- in the 

28 surface of a low grade, rough substrate, for example, re-cycled 
2 9 paper or plastic, and improves overprinted dot definition and 

30 provides better ink lay-down while preventing strike- through and 

31 show- through . A f lexographic UV-curable coating material can then 

32 be applied downstream over the primer coating, thus producing 

33 higher coating gloss. 

34 Preferably, the applicator roller 66 is constructed of 

35 composite carbon fiber material, metal or ceramic coated metal 
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1 when it is used^Rr applying ink or coating mal^Pra'J to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably, constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna U synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/ coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) , pearlescent, 

11 metallics (gold, silver and other metals) , glitter, scratch and 

12 sniff (micro-encapsulated fragrance) , scratch and reveal, 

13 luminous,, pressure-sensitive adhesives and the like, as well as 

14 UV— curable and aqueous coatings. 

15 With the dampener assembly removed from the printing 

16 unit, the inking/coating apparatus 10 can easily be installed in 
0 17 the dampener space for selectively applying f lexographic inks 
|Ti 18 and/ or coatings to a f lexographic or waterless printing plate or 
^19 to the blanket. Moreover, overprinting of the f lexographic inks 
SJ2 0 and coatings can be performed on the next printing unit since the 
^21 f lexographic inks and/or coatings are dried by the high velocity, 
J 22 hot air interunit dryer and hi^h volume heat and moisture 

2 3 extractor assembly of the present invention. 
LL 24 The f lexographic inks and coatings as used in the 

^ 25 present invention contain colored pigments and/or soluble dyes, 

l~1 2 6 binders which fix the pigments onto the surface of the substrate, 

27 waxes, defoamers, thickeners and solvents. Aqueous printing inks 

2 8 predominantly contain water as a diluent and/ or vehicle. The 

2 9 thickeners which are preferred include algonates , starch , 

3 0 cellulose and its derivatives, for example cellulose esters or 
31 cellulose ethers and the like. Coloring agents including organic 
3 2 as well as inorganic pigments may be derived from dyes which are 
33 insoluble In water and solvents. Suitable binders include 
3 4 acrylates and/or polyvinylchloride. 
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1 When meTallic inks are printed, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175—3 00 lines per inch (68-118 lines per cm) . Prefera- 

6 bly, in . order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steven M. Person, 

9 assigned to .Howard W. DeMoore, and licensed to Printing Research, 

10 Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

12 The inking/ coating apparatus lO can also apply UV— 

13 curable inks and coatings. If UV-curable inks and coatings are 

14 utilized/ ultra— violet dryers/ extractors are installed adjacent to 

15 the high velocity hot air dryer/ extractor units 124, 126 and 12 8, 

16 respectively. 

~17 It will be appreciated that the LITHOFLEX* printing 

=jl8 process described, herein makes it possible to selectively operate 

flll9 a printing unit of a press in the lithographic printing mode while 

%|20 simultaneously operating another printing unit of the same press 

^L21 in either the flexographic printing mode or in the waterless 

=5 22 printing mode, while also providing the capability to print or 

f^23 coat, separately or simultaneously, from either the plate position 

|^24 or the blanket position. The dual cradle support arrangement of 

1^2 5 the present invention makes it possible to quickly change over 

i=s2 6 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

2 8 down— time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/ coating 

30 apparatus 10 is in the retracted position. It is only necessary 
3X to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the inking/coating 

3 4 apparatus 10 from the press. 
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1 It is^^&sible to spot coat or overall ^oat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next job. 

9 The positioning of the applicator roller relative to the 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFIiEX* process. Although 

13 automatic extension and retraction have been described in 

14 connection with the exemplary embodiment, extension to the 

15 operative (on-impression) position and retraction to a non- 
16 operative (of f -impression) position can be carried out manually, 

Ol7 if desired. In the manual embodiment, it is necessary to latch 

/^lS the inking/ coating apparatus 10 to the press side frames 14, 15 in 

H=l 9 the operative (on-impression) position, and to mechanically prop 
the inking/ coating apparatus in the of f -impression (retracted) 

v22i position. \ 

"22 Referring again to FIGURE 8, an applicator roller 66 is 

C223 mounted on the lower cradle assembly 100 by side support members 

{^4 78, 80, and a second applicator roller 66 is mounted on the upper 

^5 cradle assembly 102 by side support members 82, 84. According to 

J 6 this arrangement, the inking/ coating apparatus 10 can apply 

27 printing ink and/or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/ or 

29 coating material to a plate or a blanket on the blanket cylinder 
3 0 of the same printing unit. When -the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump" or double inking films or coating layers are 
3 4 applied to the substrate S during a single pass of the substrate 
3 5 through the printing unit. The tack of the two inks or coating 
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1 materials must be compatible for good transfer during the double 

2 bump. Moreover, the inking/coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic . (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on-line application of bronze material by conventional flexo- 

10 graphic or ' lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 

17 67R, 66 to produce an uneven surface finish having a bronze-like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the f lexographic bronze 
2 0 ink is applied simultaneously to the plate and to the blanket by 

21 the dual cradle inking/ coating apparatus 10 as shown in FIGURE 14. 

22 A resilient applicator roller 67R is mounted in the upper cradle 
2 3 102, and an anilox applicator roller 66 is mounted on the lower 

2 4 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

3 0 the upper cradle position 102. At the same time, f lexographic 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 
3 3 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering surfaces of the upper and lower applicator 

3 5 rollers have different cell sizes and volumetric capacities which 
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1 accommodate the coarse and fine metallic particles^For example, 

2 the anilox roller ill mounted in the upper cradle position 102 

3 which transfers the coarse metallic particles 14 O preferably has 

4 a screen line count in the range of 1OO-3O0 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 14 2 preferably has a screen line count in 
the range of 200-600 lin^s per inch (79-236 lines per cm). 

After transfer from the plate to the blanket, the fine 
metallic particles 142 form a layer over the coarse metallic 

11 particles 14 O. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the. substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

15 metallic particles 14 2 cover the substrate which would otherwise 

16 be visible in the gaps between the coarse metallic particles 14 0. 
^17 The combination of the coarse particle layer over the fine 
LJ18 particle layer thus provides a textured, bronzed-like finish and 
fZl9 appearance. 

";j 20 Particulate materials other than metal can be used for 

producing a textured finish. For example, coarse and fine 
s 22 particles of metallized plastic (glitter), mica particles 
r5 23 (pearlescent) and the like, can be substituted for the metallic 

M24 particles for producing unlimited surface variations, appearances 
hi 25 and effects » All of the particulate material, including the 

M2 6 metallic particles, are preferably in solid, flat platelet form, 
27 and have a size dimension suitable for application by an anilox 

2 8 applicator roller. Other particulate or granular material, for 
29 example stone grit having irregular form and size, can be used to 

3 0 good advantage. 
Solid metal particles in platelet form, which are good 

reflectors of light, are preferred for producing the bronzed-like 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can be produced by using 
3 5 granular materials such as stone grit. Most commonly used metals 
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1 include copper, zinc and aluminum. other ductile metals can be 

2 used/ if desired. Moreover, the coarse and fine particles need 

3 not be. made of the same particulate material. Various effects and 

4 textured, appearances can be produced by utilizing diverse 

5 particulate materials for the coarse particles and the fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed from the upper cradle 

8 position, and either fijie or coarse particle ink. or coating 
.9 material can be printed from the lower cradle position, depending 

10 on the special or surface finish, that is desired. 

11 It will* be appreciated that the last printing unit 28 

12 can be configured for additional inking/ coating capabilities which 

13 include _ lithographic, waterless, aqueous and f lexographic 

14 processes. Various substrate surface effects (for example double 

15 bump or triple bump inking/coating or bronzing) can be performed 

16 on the last printing unit. For triple bump inking/coating, the 

17 last printing unit 28 is equipped with an auxiliary in-line inking 

18 or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4 . The 
: 19 in— line inking or coating apparatus 97 allows the application of 
I 2 0 yet another film of ink or a protective or decorative layer of 
[ 21 coating material over any freshly printed or coated _ surface 

22 effects or special treatments, thereby producing a triple bump. 

J 23 The triple bump is achieved by applying a third film of ink or 

^24 layer of coating material over the freshly printed or coated 

.25 double bump simultaneously while the substrate is on the impres- 

5=26 sion cylinder of the last printing unit. 

27 When the in-line inking/coating apparatus 97 is 

28 installed, it is necessary to remove the SUPER BLUE® flexible 

29 covering from the delivery cylinder 42, and it is also necessary 

30 to modify or convert the delivery cylinder 42 for inking/coating 

31 service by mounting a plate or blanket B on the delivery cylinder 

32 42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 

33 under the plate or blanket B, thereby packing the plate or blanket 

34 B at the correct packed— to— print radial clearance so that ink or 

35 coating material will be printed or coated onto the freshly 
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1 printed substrata as it: transfers through the nip between the 

2 plate or blanket B on the converted delivery cylinder 4 2 and the 

3 last impression cylinder 36. According to this arrangement, a 

4 freshly printed or coated substrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material simulta- 

6 neously while a second film or layer of ink or coating material is 

7 being over-printed or over-coated on the last impression cylinder 

8 36. . - 

9 The auxiliary inking/coating apparatus 97 and the 

10 converted or modified delivery cylinder 4 2 are mounted on the 

11 delivery drive shaft 43. The inking/ coating apparatus 97 includes 

12 an applicator roller, preferably an anilox applicator roller 97A, 

13 for supplying ink or coating material to a plate or blanket B on 

14 the modified or converted delivery cylinder 42. The in-line 

15 inking/ coating apparatus 97 and the modified or converted delivery 

16 cylinder 4 2 are preferably constructed as described in U.S. Patent 
s=Jl7 5,176,077 to Howard W. DeKoore (co-inventor and assignee), which 
yjlS is hereby incorporated by reference. The in-line inking/coating 
f^l9 apparatus 97 is manufactured and sold by Printing Research, Inc. 
*j&0 of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 
**M2 1 COATER~ . 

22 After the delivery cylinder 42 has been modified or 

M2 3 converted for inking/coating service, and because of the reduced 

%J24 nip clearance imposed by the plate or blanket B, the modified 

^5 delivery cylinder 4 2 can no longer perform its original function 

jy2 6 of guiding and transferring the freshly printed or coated 

27 substrate. Instead, the modified or converted delivery cylinder 

28 42 functions as a part of the inking/coating apparatus 97 by 

29 printing or coating a third down film of ink or layer of coating 
3 0 material onto the freshly printed or coated substrate as it is 

31 simultaneously printed or coated on the last impression cylinder 

32 36. Moreover, the mutual tack between the second down ink film or 
3 3 coating layer and the third down ink film or coating layer causes 
3 4 the overprinted or overcoated substrate to cling to the plate or 
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1 blanket , thus opposing or resisting separation of the substrate 

2 - from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 9 9 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 
separate the freshly overprinted or overcoated triple bump 

8 substrate from the plate/ or blanket B as the substrate transfers 

9 through the nip. The vacuum-assisted transfer apparatus 99 
10 produces a pressure differential across the freshly overprinted or 

overcoated substrate as it transfers through the nip, thus 
producing a separation force onto the substrate and providing a 
clean separation from the plate or blanket B. 

The vacuum-assisted transfer apparatus 99 is preferably 
constructed as described in U.S. Patent Nos. 5,113,2 55; 5,127,32 9; 
5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 

17 DeMoore, co-inventor, which are incorporated herein by reference. 

18 The vacuum-assisted transfer apparatus 9 9 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
2 0 trademark BACVAC" . 

21 Although the present invention and its advantages have 

22 been described in detail, it should be understood that various 

23 changes, substitutions and alterations can be made herein without 
departing from the spirit and scope of the present invention as 
defined by the appended claims. 
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What: is claimed is : 



1 i 1 * A method, for printing; in a rotary offset press of 

2 the type including first and second printing units , the first 

3 printing unit having a flexographic printing plate, a blanket, an 

4 impression cylinder and inking/ coating applicator means for 

5 applying aqueous or flexographic printing ink or coating material 

6 to the flexographic printing plate and/ or to the blanket, 

7 comprising the following steps performed in succession in the 

8 first printing unit: 

9 applying a first spot or overall coating of aqueous 

10 or flexographic printing ink or coating material to the flexo- 

11 graphic printing plate; 

12 transferring the aqueous or flexographic printing 

13 ink or coating material from the flexographic printing plate to 

14 the blanket; 

Q-5 ^ applying a second spot or overall film of aqueous 

y%S or flexographic printing ink or layer of coating material to the 

|.il7 blanket; 

^8 transferring , ink or coating material from the 

=^§9 blanket to -a substrate as the substrate is transferred through the 

*2f0 nip between the blanket and the impression cylinder; and, 

f<j§l drying* the aqueous or flexographic ink or coating 

^2 material on the freshly printed or coated substrate before the 
substrate is printed, coated or otherwise processed on the second 

W printing unit. 

1 2. The printing method as defined in claim 1, 

2 including the steps: 

3 applying a primer coating of an aqueous or 

4 flexographic ink or coating material to a substrate in the first 

5 printing unit; 

6 trapping and sealing particulate material such as 

7 dust, lint, anti-offset spray powder and the like under the primer 

8 coating; 
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9 drying the primer coating on the substrate before 

10 the substrate is printed or coated on the second printing unit; 

11 and, 

12 overprinting the freshly coated substrate in the 
second printing unit. 

1 .3. The printing method as defined in claim l, 

2 wherein the* drying step is performed by directing 

3 heated air onto the freshly printed or coated substrate while the 

4 freshly printed or coated substrate is in contact with the 
impression cylinder of the first printing unit, 

1 4. The printing method as defined in claim 1, 

2 including the steps-: 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 
^5 the first and second printing units; and, 

yj 6 . drying the freshly printed or coated substrate 

j^7 while said substrate is in contact with the intermediate transfer 

%4 cylinder. 



5 1 5- The printing method as defined in claim 1, wherein: 

^2 the drying step is performed by directing heated 

air onto the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contact with an impression 
cylinder in the second printing unit. 

1 6. The printing method as defined in claim 1, wherein 

2 the drying step is performed by directing heated air from a dryer 

3 onto the freshly printed or coated substrate, and including the 

4 step: 

5 extracting hot air, moisture and volatiles from an 

6 exposure zone between the freshly printed or coated substrate and 

7 the dryer while the freshly printed or coated substrate is in 
contact with the impression cylinder of the first printing unit. 
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7. The printing method as defined in claim 1, 
including the steps; 

transferring the freshly printed or coated 
substrate to an intermediate transfer cylinder disposed between 
the first and second printing units; 

directing heated air from a dryer onto the freshly 
printed or coated substrate while said substrate is in contact 
with the intermediate transfer cylinder; and, 

extracting hot air, moisture and volatiles from an 
exposure zone between the freshly printed or coated substrate and 
said dryer while the freshly printed or coated substrate is in 
contact with the intermediate transfer cylinder. 

8. The printing method as defined in claim 1, 
including the steps: 

transferring the freshly printed or coated 
substrate to an impression cylinder on the second printing unit; 

directing heated air from a dryer onto the freshly 
printed or coated substrate while said substrate is in contact 
with the impression cylinder of the second printing unit; and, 

extracting hot air, moisture and volatiles from an 
exposure zone between the freshly printed or coated substrate and 
said dryer while said substrate is in contact with the impression 
cylinder of the second printing unit, 

9 . A method for providing an uneven printed or coated 
layer on a substrate- in a rotary offset printing press of the type 
including a printing unit having a plate cylinder, a flexographic 
printing plate mounted on the plate cylinder, a blanket cylinder, 
a plate or blanket mounted on the blanket cylinder, an impression 
cylinder and applicator means for applying aqueous or flexographic 
printing ink or coating material to the flexographic printing 
plate and/ or to the plate or blanket on the blanket cylinder, 
comprising the following steps performed in succession in the 
printing unit: 




11 applying a first down layer of aqueous or flexo- 

12 graphic ink or coating material containing relatively coarse 

13 particles to the flexographic plate; 

14 transferring the relatively coarse particle 

15 printing ink or coating material from the flexographic printing 

16 plate to the plate or blanket on the blanket cylinder; 

17 applying a second down layer of aqueous or 

18 flexographic printing ink or coating material containing relative- 

19 ly fine particles onto the relatively coarse particle printing ink 
2 0 or coating material; 

21 transferring the coarse and fine particle ink or 

2 2 coating material from the blanket or plate on the blanket cylinder 

2 3 onto a substrate as the substrate is transferred through the nip 

2 4 between the blanket cylinder and the impression cylinder; and, 

25 drying the freshly printed or coated substrate 

2 6 before the freshly printed or coated substrate is subsequently 

O printed, coated or otherwise processed. 

H=l 10. The method as set forth in claim 9, wherein the 

,7 =2 coarse and fine particles comprise a metal selected from the group 

*_G including copper, zinc and aluminum. 

QL 11. The method as set forth in claim 9, wherein the 

5 ft 

^2 coarse and fine particles comprise a non-metallic material 

=^3 selected from the group consisting of mica, silicon, stone grit 

5=^ and plastic. 

1 12. The method as set forth in claim 9, wherein the 

2 coarse and fine particles comprise diverse particulate materials, 
respectively. 



13 . A method for printing or coating a substrate on the 
last printing unit of a rotary offset printing press of the type 
including a plate cylinder, a printing plate mounted on the plate 
cylinder, a blanket cylinder, a plate or blanket mounted on the 
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5 blanket cylinder, an impression cylinder, inking/coating apparatus 

6 for applying printing ink or coating material simultaneously or 

7 separately to the flexographic printing plate and/or to the plate 

8 or blanket on the blanket cylinder, and including an ink- 

9 ing/coating cylinder mounted adjacent the last printing unit for 

10 printing a film of ink or layer of coating material over a freshly 

11 printed substrate, comprising the steps: 

12 applying a *f irst down film of printing ink or layer 

13 of coating material to the printing plate; 

14 transferring printing ink or coating material from 

15 the printing plate to a plate or blanket on the blanket cylinder; 

16 applying a second down film of printing ink or 

17 layer of coating material over the first down film or layer on the 

18 plate or blanket dn the blanket cylinder; 

19 transferring ink or coating material from the 
2 0 blanket or plate on the blanket cylinder onto a substrate as the 

Q 21 substrate is transferred through the nip between the blanket 

=7j 2 2 cylinder and the impression cylinder; and 

fj; 23 simultaneously printing a third down film of 

■Ls 24 printing ink or layer of coating material over the second down 

}0 25 fiim of ink or layer of coating material while the second down 

2 6 film or layer is being printed or coated on the last impression 

O cylinder. 
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1 14. A method for printing or coating a substrate in a 

rotary offset printing press of the type including a printing unit 

3 having a plate cylinder, a flexographic printing plate mounted on 

4 the plate cylinder, a blanket cylinder, a plate or blanket mounted 
on the blanket cylinder, an impression cylinder, and ink- 

6 ing/coating apparatus for applying flexographic or aqueous 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps: 
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10 applying a first down film or layer of flexographic 

11 or aqueous printing ink or coating material to the flexographic 

12 printing plate; 

13 transferring printing ink or coating material from 

14 the "flexographic printing plate to the plate or blanket on the 

15 blanket cylinder; 

16 applying a second down film or layer of aqueous or 

17 flexographic printing ink or coating material over the first down 

18 film or layer on the plate or blanket on the blanket cylinder; 

19 transferring ink or coating material from the 
2 0 blanket or plate on the blanket cylinder onto a substrate as the 

21 substrate is transferred through the nip between the blanket 

22 cylinder and the impression cylinder; and, 

2 3 drying the freshly printed or coated substrate 

2 4 before the substrate is subsequently printed , coated or otherwise 
processed, 

--O 

yj 1 15. A method of printing or coating a substrate in a 

TZ 2 rotary offset printing press as set forth in claim 14, wherein the 

-y3 printing unit is the last printing unit of the rotary offset 

;ihf 4 printing press and a delivery cylinder is mounted on the last 

2 5 printing unit for transferring the freshly printed substrate along 

w6 a substrate travel path, including the steps: 

CsJ modifying the delivery cylinder by mounting a plate 

M*8 or blanket on the delivery cylinder; 

rTs transferring ink or coating material to the plate 

10 or blanket on the modified delivery cylinder; and 

11 transferring a third down film or layer of aqueous 

12 or flexographic printing ink or coating material from the plate or 

13 blanket over the second down film or layer simultaneously while 
14- the freshly printed or coated substrate is on the last impression 

cylinder of the last printing unit. 



16. A method for rotary offset printing as defined in 
any one of claims l, 9, 13 or 14, including the steps: 
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3 circulating liquid ink or coating material from a 

4 supply container to said inking/ coating applicator means and from 
s said inking /coating applicator means to the supply container; and, 
e heating or cooling the liquid ink or coating 

material as it is circulated. 
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"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMP EN ER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of the Disclosure 

A retractable in— line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate and/or 
a blanket on the first printing unit or on any consecutive 
printing unit of any rotary offset printing press r The ink- 

5 ing/coating apparatus is pivotally mounted within the conventional 

6 dampener space of any lithographic printing unit. The aqueous 

7 component of the flexographic printing ink or aqueous coating 

8 material is evaporated and dried by high velocity, hot air dryers 

9 and high performance heat and moisture extractors . so that the 

10 aqueous or flexographic ink or coating material on a freshly 

11 printed or coated sheet is dry and can be dry-trapped on the next 

12 printing unit. The inking/ coating apparatus includes dual cradles 
M| 3 that support first and second applicator rollers so that the ink- 
il 4 ing/coating apparatus can apply a double bump of aque- 
?T5 ous/ flexographic or UV-curable printing ink or coating material to 
~Ij6 a plate on the plate cylinder, while simultaneously applying 
l|p aqueous, flexographic or UV-curable printing ink or coating 
^18 material to a plate or a blanket on the blanket cylinder, and 
yU|9 thereafter onto a sheet as the sheet is transferred through the 
go nip between the blanket cylinder and the impression cylinder. A 
faja triple bump is printed or coated on the last printing unit with 
3? tne aid of an impression cylinder inking/coating unit. 
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